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l 

j l;_ 1.0 ,EXECUTIVE SUMMARY 

i ;:' In January 1983 the Texas Department of Water Resources contracted with 

,
1
\ !!. Loc~wood, Andrews, & Newnam, Inc. if! association with Environm~ntal Science and 

I ." I 

·j \ Eng~neering, Inc. and Harding Lawson Associates to conduct a remedial site 

! \ inv~stigation at the French Limited abandoned hazardous waste site. The 

1 ·22.5-acre site is located in Northeast Harris County, approximately 2 miles 
I 

from Crosby, Texas. It is triangular in shape bordered on the northwest by 

U.S. Highway 90 and on th~ south by Gulf Pump Road. The Riverdale Subdivision 

lies immediately to the southwest and has an active population of approximately 

100 people. East of Riverdale and immediately south of the site, Harris County 

1,:op~~ated a sanitary landfill in the 1960's on an 18.5-acre site. A portion of 
I :1 , 

•
1
11 1 the landfill site is currently used on an intermittent basis as a pipe storage 
I,, , !'"·· 

\ ·:yard. The remaining areas surrounding the site are largely undeveloped with 

I , ; numerous abandoned sand pits and low-liing swampy areas. Some commercial 
I 

, 'timb
1
er operations and mineral exploration have been conducted in the past 

1 immediately north of the site. Indiscriminate dumping of household garbage and 
I 

commercial refuse is prevalent along area roads and ditches. The area plays 

host to.sport fisherman as well as water sport enthusiasts on the nearby lakes 

and ponds and the San Jae into River. 

,Operations at the French Limited site were conducted between 1966 and 1972 

, du~i~g which time approximately 2.5 million cubic feet of industrial wastes 

werei received. The majority of this waste was deposited in an unlined pit, 
' I 

: form~rly an active sand pit; however, some wastes were stored upon arrival in 

· seve~al large tanks ~nd burned in an open pit process. The disposal site was 

. ,· operated under a temporary permit issued by the Texas Water Quality Board. 

This permit was revoked and French Limited was ordered to cease operations in 

1973'after extensive public hearings and legal proceedings. As part of the 

, .. settlement, French Limited was ordered to remove all of the site structures, 

tankage, and process equipment. The site was deeded to the state as a part of 

the ,e ttlement. 

The ~00-year floodplain of the San Jacinto River encompasses the entire site, 
I 

,~nd.~he river has completely inundated it at least four times in the recent 
·I ' I 

past.I ~.!:ing one of these flood events, the dike surrounding the waste pit was 
,, ' 



I' i 
. ,' 

,, 
I : 

FRENCH84-S. 1/061 3EXS 1 . 2 

overtopped and breached, and contaminated sludges were discharged into an 
i 

2 

adja4ent slough. An emergency action repaired the dike and pumped the majority 

of t~e discharged sludges back into the pit. The floating por~ion of these 
t sludges was removed and disposed of puring a later planned removal. 

.. I 
A broad sandy deposit, approximately 40 to 50 feet thick, underlies the site 

and forms a shallow aquifer upon which many of the local inhabitants rely for 

drinking water. Ground water in the shallow aquifer has been heavily 

contaminated in the areas immediately surrounding the waste pit by leaching 

action Qf the sludges. The ground water in the areas around the contaminated 

slough and .south of the main waste pit indicate a truch lower level of 

contamination. Residents of the nearby Riverdale connuunity have in the past 
I 

,comptained of organic odors, oily sheens, and bad taste in the drinking water 
I !"•· 

ifrom shallow wells. 

I . · · d. . 1 . . .~ewater1ng operations at surroun 1ng sand pits has resu ted 1n numerous shifts 
', 

\in area groundwater gradients with the subsequent spread of contaminants. At 

this time, ____ ~ignificant groundwater contamination appears to be moving from the 

main waste pit to the south. Contaminants in the shallow ground water 

include: 

0 Volatile organic compounds 

- Benzene 

- Numerous chlorinated hydroca~bons 

• Base/neutral organic compounds 

Naphthalene 

Other polynuclear aromatics 

• Phenols 

• Heavy Me tals 

- Chromium 

- Copper 

- Lead 

Zinc 

µnder~ying the shallow aquifer, separated by approximately 70 feet of a hard, 
I 

highly plastic clay, is a 30-foot thick sand stratum. Ground waters in this 
I 

~quifer ~~pear to have no contamination. 
;• 
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Underlying the two aquifers previously discussed and separated by several 

hundred feet of clay are the Chicot and Evangeline aquifers, the primary 

~rinking water source for metropolitan Houston. These aquifers appear to be 1n 
I 

little danger of inmediate contamination, however should they become 

contaminated a large number of people could potentially be affected. 

The surface of the site can be separated into distinct geographical areas, 

based upon land use or topography: 

0 The main waste pit; 
0 The slough immediately north and west of the pit; 

0 The slough and drainageways north of U.S. Highway 90; 

0 The Riverdale Subdivision; 

• The Old Harris County Landfill; and 
;1 

,1, 0 The abandoned sand pit and drainageway south of the site. 

The main waste pit covers an area approximately 8 acres in size and has an 

average depth of approximately 10.6 feet. The pit contains approximately 

48,000 cubic.yards of sludges and contaminated sediments and approximately 24.5 

million gallons of contaminated water. The sludges are composed of a wide 

variety of organics including the following: 

• Volatile organic compounds 

- Benzene and benzene derivatives 

Numerous chlorinated hydrocarbons 

• Base/neutral organic compounds 

Naphthalene 

- Other polynuclear hydrocarbons 

0 PCBs (at greater than 50 ppm levels) 

0 Metals 

- Zinc 

- Chromium 

Th' water quality in the pit appears to vary with the season; however, the 

contamination in the water is of the same nature as that in the sludges, except 

, 1, at·\a 111Uch lower level (ppb versus ppm). Contamination in the pit water was 

' generally restricted to the lower layers (from bottom to approximately 

miJ-depth) ..... 
l' . 
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The' slough north of the main waste pit runs along the south side of U.S. 

' Highway 90 from about the mid-point of the waste pit to a point approximately 

700 feet from the westernmost portion of the pit. It is approximately 100 feet 

.~id~ at its widest point but is generally 50 feet wide with depths ranging from 
I 

4 to 6 feet. The slough received the majority of wastes from the main pit when 

the dike was breached. Sediments in the slough exhibit the full range of 

contaminants found in the main pit sludges, but at much lower concentrations. 

Soils along the banks of the slough are littered with patches of dried and 

semi-dried sludges of similar composition and contaminant levels as those found 

:in the pit. Surface waters do not appea'r to be affected, except for trace 

1concentrations of metals (primarily chromium, copper, and zinc). 
,, I ,.. I 
P1e1 slough north of U.S. Highway 90 is hydraulically connected torthe slough 

porih of the main waste pit during high water. This slough includes the 

;i'fishing hole" beneath the.U.S. Highway,-90 bridge immediately north of the main 

waste pit. From the "fishing hole" the slough runs in a westerly direction 

along the north side of the highway for a distance of approximately 1,500 feet. 

It is generally 30 feet wide with depths ranging from.4 to 10 feet. The slough 

is drained by a broad swampy drainageway extending from the northwest corner of 

,the I fishing hole north and west towards the San Jae into River. Sediments in 

the;slough exhibited trace concentrations of several base/neutral compounds and 

PCB~. The higher levels of contamination were seen in the sediments taken from 
I 

locations hydraulically closer to the ma~n waste pit. Surface waters were free 
.. 

of organic contamination but had low level concentrations of several metals. 

Fish tissue from specimens taken in the fishing hole indicated a low level 

bioaccumulation of PCBs and some metals. 

Sediment samples taken in the drainageway draining the slough exhibited trace 

concentrations of PCBs and several base/neutrals similar to those found in the 

main waste pit sludges. A soil sample taken from the dry bank of the 

drainageway indicated trace concentrations of PCBs and two phthalate 

compounds. 

The Riverdale Subdivision lies immediately southwest of the site across Gulf 

Pump Road. During flood events water flowing down the slough from the site 

-
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d~scharges into the subdivision. Pond sediments and soils from dry drainage 

ditches indicated trace concentrations of PCBs and several phthalates. Fish 

tfssue from speciroents taken on a pond in the subdivision indicated a low level 
I 
\' 

bioaccumulation of PCBs and some metals. The primary concern in Riverdale is 

the shallow ground water upon which most of the residents rely for drinking 

water. Groundwater samples from two residences and one monitoring well located 

in the subdivision indicated no organic contaminiation at the time of sampling. 

Adjacent to the Riverd~le Subdivision to the east is a closed Harris County 
11 

s~nitary landfill. The landfill appears to be leaking leachate into the ground 

w~ter south and downgradient of the French Limited site. At this time the 
I 

gr;~und water beneath the landfill is downgradient of both the site and the 

Riverdale Subdivision. 

ii 
Directly south approximately 300 feet from the French Limited site and adjacent 

to the old landfill is an abandoned sand pit. This pit drains into a marshy 

area connected to a well-defined drainageway approximately 300 feet to the 

south. The drainageway flows to the south and west approximately one mile to 
Ii anpther small body of water, Rickett Lake. This entire area is on the flow 
I' 

path of flood waters moving across the French Limited site. Sediment samples ,, 

ta~en from the lake immediately south of the site indicated trace 

concentrations of one volatile aromatic and several base/neutral organic 

compounds similar to those found in the main waste pit sludges. Surface water 

in the abandoned sand pit showed no organic contamination, however trace 

concentrations of several metals were found. Fish tissue from specimens taken 

from the lake indicated a low level bioaccumulation of PCBs and some metals. 

Sediments samples taken at key points along the drainageway and in Rickett Lake 

indicated trace concentrations of PCBs and several phthalate compounds. 

The population most likely to be affected by this contamination includes: 
, I 

• Residents in the nearby Riv~rdale Subdivision; 1 

• Sport fishermen that frequent the fishing hole under U.S. Highway 90, 

and sloughs· and some of the abandoned sand pits in the area; and 

0 Harris County Precinct 2 maintenance personnel. 



. 
·1 
lJ 

\\ r, 
i 

\\ 
:: 
;\ 

\ 

,, ., 

FRENCH84-S .1 /0613EXSl. 6 

I 
I 

6 

Ii 
The 

\· 
pathways by which these people may become exposed to the contamination are: 

1. 
1. Consumption of contaminated ground water; 

I 
I 

2. Ingestion of contaminated aquatic species and plants; and 

3. Direct contact with contaminated soils and surface water. 

Of the pathways, the first is probably the most significant. Unlike the last 

two, groundwater contamination has the potential to increase and spread outward 
I 

unhindered with time. This movement will occur as long as a sufficient 

cobcentJation of the contaminant mass remains within the French Limited site, 
\, I 

an~ could eventually (as it has in the past) result in contamination of the 
,, I 

drtking water supply for local residents. 

1· ~-· 

., 

-. 

\ 
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The\French Limited site consists of an abandoned waste impoundment located on a 

22.5,-acre tract approximately two miles southwest of Crosby, Texas. The site 
I , 

is in Har~is County, 20 miles east-northeast of Houston in the floodplain of 

the \san J~cinto Riv
1

er (see Figure 2-1). The French Limited site is about 
I ' 

16 ~iles northwest of Galveston Bay. 

\ ?•2 ,SITE.HISTORY 

'.The i
1
site received about 100,000 barrels of industrial waste per year for six 

I .· , 
years between 1966 and 1972. The majority of this waste was disposed of in an 
I ·' . • ' • . unlined pit approximately 8 acres 1n size. 
I I 

Water in the pit had a pH of 2.3 on 

February 1, 1971, and contained 550 parts per million (ppm) iron (dissolved)·, 
I ! 
1,400 ppm chlorides, and over 8,000 ppm totai dissolved solids. Three monitor 

I 
wells installed by French Limited near 
· I i I 
deep? cont

1
ained total dissolved solids 

the pit (reported to be 17 to 28 feet 

ranging from 1,060 to 2,150 ppm. The 
T I • I ! 

, ~ocations pf these w;ells are unknown. Residential wells in and around the 

'ive~dale 
1

Subdivisi~n contained total dissolved solids ranging from 87 to 

~81 ~pm (P~blic Hearing Record, February 22, 1971). Prior to this Public 

Hearing, area reside~ts had complained for some time about tastes and odors in 
i ! I 

their well· 

s:uppl, ies. 
' ' ' 

water. Many residents were hauling in drinking and domestic water 

The property was deeded to the State of Texas following extensive .. 
1\i tigations and French Limited' s final bankruptcy in 1973. 

T~e site has been flooded by the San Jacinto River in 1969, 1973, 1979, and 

Mky 1983. \The flood.of 1973 flushed some contaminated water out of the pit 

without any complaints of damage to the downstream ecology. The flood of 
I ' 

April .1979~
1 

caused a .breach in the northern dike of the pit, providing an 
I I ' 

ayenue for the discharge of contaminated sludges into the adjacent swamp no 

of the pit. The May 1983 flood occurred after the sampling for the investiga-
1 

tion described in this report was performed. The berms around the main waste 
' 

ptt were inundated.with approximately 2 feet of water. A previously-installed 

ofl boom, fencing and. vegetation along the berm helped to contain the floating 

oily residues, and very little appeared to have escaped the main pit area. 
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Preliminary remedial actions have been taken since the 1979 flood to repair the 

dike which was breached and to prevent further discharge of contaminants. A 

limited effort was completed in 1982 to collect and remove scum and floating 

oily ~esidues from the swampy area north of the dike. A portion of these 

,floating oily residues was left contained behind a floating boom at the west 

end of the main pit. Following the flood of May 1983, these floating oily 

residues behind the boom were removed from the site by the USEPA to reduce 

risks' during future floods. 

Sampling and inspection of the French Limited main pit in June 1976 revealed 

that water was at a pH of about 7.5, and TOC averaged about 116 ppm. Sludges 

in the water of the pit exceeded 2 feet in depth, and contained 1,066 ppm total 

organ:f.c carbo~ ('fOC) and 10,464 ppm zinc· (TDWR Memorandum, July 9,r-,-197~ 

Harris County Pollution Control Board ·collected data in 1979 which indicated } 

that the water quality in shallow residential wells near the site had improvV 

considerably since 1971 (TDWR Memorandum, December 11, 1979)~:j"" .. ,_.)~J ~ 
~,..,.,.,p > I , 

,,,c.,/dP,..-x d,· _. .. , 
In December __ 1982, the Texas Department of Water Resources contracted with the 

LAN/ESE/HI.A team to perform a remedial investigation and feasibility study of 

the French Limited site. 

2.3 ENVIRONMENTAL SE1TING OVERVIEW 

The site lies about 10 feet above mean sea level and is about one mile east of 
' 

the SEin Jae into River. The surface drainage is southwest to the San Jacinto 

River. The soils are_ made up of sands to a depth of approximately 65 feet and 

clays from 65 to 125 feet. A deep aquifer exists in a confined sand stratum 

below a depth of 125 feet. The Upper Water-Bearing Zone beneath the site 

resides near surface in the shallow sands ... The-prevail 1ng water surfac:·e- :m- the .. _ 

c::~•-p_p_e_a_r_s_t_o_c_o_n_f_~-~----__ t-~----~-h-e----~~ ~~~t~~~~- ~~-~= U~~:r _ w: te~~B• ~-----) 

C . 

Forest canopy vegetation of this area consists of loblolly pine, slash pine, 

water :oak, willow oak,-· elm, green ash, cottonwood, sweetgum, and in the wetter 

areas bald cypress. Th~ dominant plant on site is sesban, a leguminous shrub 

which ~s common ln disturbed wet areas of the region. 
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Deer and small mammals, such as-cottontail rabbit, skunk, fox, raccoon and 
I 

d\possum are. common. Harris County is a wintering place for geese, ducks, 

Tr:t•, herons, rails, coots, gallinules, and other migratory birds, 

L~nd use in the county is divided between cropland, pasture, and range 

(~0- percent); forest (15 percent), with most of the remaining area being urban. 

Rice, grain sorghum, corn, cotton, beef cattle, and timber are the principal 
I 

agricultural products, and oil refining is the chief industry. Harris County 

is also one of the nation's leading producer of chemicals, fertilizers, and 
I 

i~secticides. Galveston Bay supports commercial fishing and shellfish harvesting. 

2]4 OBJECTIVES 
JI 
I'. i, 

'l'he,wrk.program .. '!1 ' 

irlv~stigation of site conditions (Phase 

for the French Limited site was structured into two .phases: , . 
I);~and, if appropriate, evaluation' of 

\· . . f . b · 1 · f . 1 ( ) eng1neer1ng eas1 1 1ty o site contro me~sures Phase II • The purpose and 

oJjectives of the site investigation were to characterize the site in terms of: 

1. waste materials present, 

2. magnit~de and extent of contamination, 

3. rate and direction of waste migration, 

4. target receptors, and 

5. site geology and hydrology. 

Th-~ obje~tive of the feasibility study are to develop and evaluate alternative 
Ii ; : · 

re~edial 1
1
measures considering technical feasibility, economic fad:ors, 

1 ' 
1enyironmental impacts, regulatory constraints and timeliness of completion. 
. ,I , , 

I , 

' '1 

This report discusses the investigation of s_ite conditions conducted during 

Phase I. Two field sampling and analysis· periods are covered by this report. 

The first intensive field investigation occurred in April 1983, when ground and 

surface waters as well as sludges, sediments, soils, and fish tissue were 

studied. This sampling was supplemented by further detailed sampling in 

November 1983. Air monitoring with an HNU photoionization detector at the 

begi~ning ·of Phase I indicated very low to undetectable levels of volatile 

gases1 in the air around the French·Limited site. On this basis, further air 

monitrring studies were not utilized· to characterize the site, 

l· 
! 

..... 
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The French Limited site is located immediately east of the intersection of 

U.S. Highway 90 and Gulf Pump Road, southwest of Crosby, Texas and east of 

Barrett, Texas. The triangular site comprises 22.481 acres out of the Humphrey 

Jackson Labor Survey, Abstract 37 (see Figure 3-1). It is bordered on the 

south by Gulf Pump Road, on the northwest by U.S. Highway 90, and on the east 

by a 17.96-acre tract owned by 

The predominant feature on the site is an approximately 8-acre pit completely 

·surrounded by an earthen dike. A small pi.t lies east of the main p~.t, and 
' sloughs and swampy areas are located west, north, and east surrounding the pit. 

The most prominent of the smaller pits is· the one due east of the site and the 

borrow pit north of the site under U.S. Highway 90. Two entrances off Gulf 

Pump Road pr~vide access to a dirt road which rings approximately 

three-quarters of the main pit. Access to the north side of the main pit is by 

~eans of this road. 

The area immediately surrounding the site is largely undeveloped with numerous 

~band~ned sand pits and large swampy areas. The Riverdale Subdivision lies to 

the southwest of the site across Gulf Pump. Road. The subdivision consists of 

acreage lots with residential housing. Adjacent to the Riverdale Subdivision 

to the east is a pipe storage yard located on an unimproved 36.919-acre tract 

out of the Reuben White Survey, Abstract 84 and owned by William Waitkus. 

Adjacent to the pipe storage yard due south of the main waste pit is a pit or 

pond approximately 3 acres in size. The remaining tracts of land south of Gulf 

~ump Road are undeveloped with brushy vegetation, and intermittent swampy areas 

predominate. The east side of the site is largely dense woods with 

intemittent swampy areas, garbage dumps, and some abandoned sand 'pits. North 
' 
of the site, across U.S. Highway 90 the property is undeveloped, densely 

wooded, and swampy. ntis tract 'of land, 344. 71 acres out of the Humphrey 

Jackson Labor Survey, Abstract 37' is owned by Debois, Inc. with -

acting as Trustee. 

--
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An aerial photograph of the French Limited site vicinity is shown in 
I 

Appendix A. A boundary and topographic map is also included in Appendix A. 

3~2 TOPOGRAPHY 

The topography of the site and the surrounding area was analyzed using aerial 

1 

photograph·s, USGS topographic maps and the Environmental Geologic Atlas of the 

: Texas Coastal Zone--"Galveston-Houston Area," issued by the Texas Bureau of , : . I 
· Economic Geology. This analysis was supplemented by ground reconnaissance. 

I 
i 

The area surrounding the site contains three distinct natural topographic 

z~nes, each paving different geological conditions 

d1fferent environmental and biological assemblage 

lightly 

The three 

. zones are simply a manifestation of the natural gro ne--s~~.,E-cl~~ elevation and ,.. 
its relationship to the fluvial system of- the nearby San Jae into River. . 

I 
The natural zones have been significantly influenced by man-made features and 

:structures. Dominant jman-made topographic features such as roadbeds, drainage 
I I 

iditches, sand quarry ~its, and indiscriminant dumping have changed the natural 
i ... / 
ground surface and altered the natural hydrological and biological conditions 

in the vicinity of th~ site. 

Zone I--Zone I consist's of the 

San Jacinto River to approximately 800 feet east of the main waste pit. The 

natural ground surface in the area varies from a high of approximately.Elevation 
I 

25 feet msl (Eleva,tions refer to Mean Sea Level Datum, 1963 Survey) in Riverdale 

subdivision to a low in the site area of approximately Elevation 10 feet. This 

:zone has developed thrbugh deposition from natural flooding and overbanking of 
. I 

the river. Drainage i~ generally poor, and the area is flood prone. 
I 

At the time of the aerial survey (March 1983), the water surface in the slough 

north of the main wast~ pit was at Elevation 9.7 feet, and the water surface in 

the main pit was at Elevation 10.6 feet. 
I 

Man-made features at the site are the most distinguishing topographic features 

of this zone. The main pit, with a water surface elevation of 10.6 feet, is 

.... 
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enclosed by a dike ranging 1n elevation from 13.9 to 17.4 feet. North of the 

pit, the road bed of U.S. Highway 90 ranges from Elevation 25.4 to 26.8 feet. 

South of the main pit is Gulf Pump Road which ranges from Elevation 12.3 to 

17.2 feet. East of the site, Gulf Pump Road rises to an elevation of nearly 

40 feet. 

Another man-made topographic feature is the indiscriminant refuse dump along 

both sides of Gulf Pump Road southeast of the main pit that ranges in Elevation 

from 9.7 to 18.6 feet. 

Zone II--A.transition zone occurs from the edge of the floodplain to the higher· 

grasslands just west of the City of Barrett. This transition zone is slightly 

sloped, rising from Elevation 10 feet to approximately Elevation 4~ feet over a 

1,000-foot distance. This zone is heav1ly wooded with mixed pine and hardwood. 

Although some of this zone contains mar·sh-like conditions typical of Zone I, it 

is mostly well-drained and slightly sloped. Surface soils consist of clay and 

sand. 

Zone III--From just west of Barrett to the Cedar Bayou Basin to the east, the 

area is generally flat prairie uplands with elevations ranging from 45 to 

55 feet. These are mostly cultivated lands. Uncultivated areas are overgrown 

by natural occurrences of native grasses, cactus, mesquite, huisache, and 

hackberry. Geologically this zone is classified as interdist~ibutary clays 

with belts of distributary and fluvial sands and silts. 

3.3 GEOLOGY 

3.3.1 Regional Geology 

The French Limited site is in the Coastal Plain Region, which consists of 

sedimentary materials deposited by formerly and presently active geologic 

processes in deltaic, alluvial, eolian dune, bay-estuarine, and 

barrier-island-shoreline systems (see Figure 3-3). The Southeast Texas portion 

of the Coastal Plain is underlain by a thick mass of sediments (in excess of 

30,000 feet) that are now slightly inclined downward toward the Gulf; upper 

sections have been considerably eroded. Successively older geologic formations 

crop out progressively farther inland from the coast line. 
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The deposits of the Southeast Texas Coastal Plain belong chiefly to the 

Tertiary Period (70 million to 3 million years old), to the Pleistocene 

17 

(3 million to 0.2 million years old) and to the Holocene (0.2 million years old 

to present) epochs. Holocene deposits in the site area consists of river 

, alluvium. The Holocene deposits are underlain by the differentiated formations 
I ' • 
'. ·(BealDDont, Montgomery, Bentley and Willis) of the Pleistocene epoch, which 

forms a very smooth~ gently seaward tilted plain. The near surface formation 

ts the Beaumont consisting of clays with interbedded silts and sands which have 

been deposited by river deltas and floodplains. Subsequent to their 

deposition, the soils were desiccated when the sea levels were much lower than 

they are now~ Consequently, the soils are overconsolidated, generally have 

high strengths and typically have a blocky secondary structure with some 

· · slickensides. 

'The low relief that characterizes the Coastal Plain is occasionally disrupted 

by entrenched streams. These include cut channels across the plain that are 

actively growing through headward erosion, 

It 

The Houston area is located in a Seismic Zone O according to the Uniform 

Building Code, The primary geologic hazards in the area are subsidence 

caused by deep groundwater withdrawal and related ground faulting. Ground 

faults in the Houston area are generally inclined 60 to 75 degrees from the 

horizontal, extend downward for thousands.of feet, and are roughly parallel to 

the coast. Based upon a review of available data sources, no known faalts pass 

, through the site area. 
I ·; 

I ' 

·Maximum subsidence in the Houston area has exceeded 8 feet over the last 

75 years. Based on elevation corrections of USGS Bench Mark D690, 

approximately 4,000 feet west of the site, the site subsided 0.93 feet between 

1963 and 1973 and 0.32 feet between 1973 and 1978. 

Elevations presented in this text are based on the 1963 datum. For a rough 

approximation of the 1983 elevations, subtract 1.5 feet from the 1963 

elevation. 
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The French Limited site is in the San Jacinto alluvial valley on the east side 
I • of the river. There are remnants lluvial deposits 
I 

(Deweyville Formation) at the surfac nd beneath the site area. 
I 

Most of the surficial deposits in tne-~~" later Holocene 
l 

(Recent) alluvium. The alluvium has been deposited in a channel incised in the 

P~ristocene Beaumont Formation. 

As the river meander gradually moves across the valley, it erodes older 

deposits on the outside of the bend and deposits predominantly sandy material 

on the inside ·of the bend (point bar deposits). Eventually, the meander 

doubles back on itself and the river takes a direct path, cutting off the 
· I 

then becomes an oxbow lake. _During times of flood, the' lake meander which 

f~lls with finer material ( silt and clay). As the river continues to meander 
' back and forth across the valley, the older deposits are periodic ally cut into 

and new alluvium is deposited adjacent to the old. This process has resulted 

in the alluvial de·posits encountered at the French Limited site. Accordingly, 

I • by the nature··of their deposition, the grain size of the deposits varies 

laterally and vertically across the site. 

The river meander eroded the Beaumont Formation to depths of 20 to 55 feet in 

the site area. The alluvial deposits in this upper stratum are predominantly 

sands; however, silt and clay layers are also present. 

The Holocene alluvial deposits are underlain by the Beaumont Fonnation which 

consists predominantly of clay with some discontinuous silt and sand lenses 

generally less than a few feet thick. At a depth of approximately 125 feet 

(Elevation -110), a sand stratum is present that extends to the maximum depth 

explored during this investigation (155 feet). 

The limits of the river meander extend approximately 800 feet east of the main 

pit! beyond which the Beaumont Formation is present at the ground surface. 

\ 
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J~r-1. Regional Hydrogeology 

Groundwater in the Coastal Plain Region occurs under both confined and 
I 

unconfined conditions. Shallow aquifers in alluvial valleys are important 

solrces of groundwater for limited rural domestic and livestock watering 
I p~rposes. Wells in these aquifers are generally less than 50 feet deep, and 

I 

t 1pically yield a few_gallons per minute. Although most of these small 

a]tuvial aquifers are u~confined, near-surface impermeable material may create 

l~lcalized confined: condltions. Recharge of· the unconfined aquifers 1s mainly 

f Jm local infiltration of rainfall, runoff, and ponded water. Deeper confined 

a Jifers are the source of large volume, municipal and industrial groundwater 
• I 

sui~plies in the area. These include the Chicot, Evangeline, and Jasper 

aq
1
~ifers. The Chicot atjd Evangeline are the major aquifers in the area and 

I 
of interbedded sands, silt and clays. 

I • 
con

1
s1st 

I, 

I\ 
The! Chicot aquifer system includes the uppermost confined aquifers in the area 

and\gener.ally refers to all Quaternary deposits, including the unconfined 
i I I I ii .I altrvial aquifers, \the cpnfining Beaumont clay, and the underlying Montgomery 

;: Formation, Bently F.ormat~on and Wi 11 is sand. The thickness of the aquifer 
;I 11 ! I 
l;:,\ ine?reases toward tne Gulf from zero at the western edge of the Quaternary 

11 ca . : > c . outerop O miles from the Gulf to over 1200 feet at the Gulf see Figure 3-4 
I ---=...__'"'l ' ' . . 

:1 a : \Plate El). The approximate altitude of water levels in wells completed 1n 
1\ 
·j th · Aquifer in the Spring of 1975 is presented on Figure 3-5 and 

!I (Plate E2. , 
I . .....__ / 
,i • -, ·!----

:! The'. ltransmissivity ranges from zero to about 20,000 ft2/day, with storage 

coeifficients ranging from 0.0004 in the confined area of the aquifer to 0.20 in 

I · i • . < > the 1northern, unconfined ·area Jorgensen, 1975 • 

I \ l 
The rvangeline aqui~er, comprised of Pleistocene deposits, immediately 

undeflies the Chicot. It is the most important source of fresh ground water in 
, I l. 

the1Houston metropolitan area. Although it has a lower hydraulic conductivity 

thaJ the Chicot, th~ thicknesses are greater, up to about 2,000 feet near the 

Gulf'.of Mexico. The approximate altitude of water levels completed in the 

Evangeline aquifer in the Spring of 1975 is presented on Figure 3-6 and 
I: 
'. 

' I 
I. 
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~The transmissivity is greater than that of the Chicot aquifer over 
I 

mu~h of the area, ranging from 5,000 ft 2/day at the north edge of the plain 

to~:~5,000 ft2/day at the Gulf. Storage coefficients range from 0.0005 in the 

so 1hern: confined area t:o 0. 20 in the northern unconfined area (Jorgensen, 

19 1 5). : 

I I: , 
I I 

.' : I 

The· Evageline aquifer is underlain by the Burkeville confining layer of the 
I' 

Ter~iary Flemming Formation. Below the Burkeville is the Jasper aquifer. 

Groundwater withdrawal in the region dates back to about 1890. During the past 
' i 

century, pumping of large quantities of water has caused significant declines 

of up to 400 and 500 feet in the lower Chicot and Evangeline aquifers, 
I I I • I 

relTct1vely. •·· 

Re :hjarge of the confined· aquifers results primarily from direct infiltration in 

thJ aquifer outcrop areas. Only minor vertical recharge occurs through the 

confining beds ov·erlying the aquifers. 

I I ~ ,. 1.111& / S -rl..e. e ,1-f>r.l l-e J,· ~ ,"51'0 _.,J L 1) 
I ~ wt 11 .5~o..,_ 1J b" ,-.Jc../lA..d.,.J, N rli1.s , ... J~ 

The Harris-Galveston Coastal Subsidence District iaent1f1es sixteen water wells 
·1 

within approximately 2 m~les of the French Limited site. The well data is 

presented on Table 3-1 and ·their locations are shown on Figure 3-8. The ~ 

minimum depth to the first screen interval for these wells is 200 feet. The 
I ·I 

closest ~jo-r: water well:to the French Limited site is approximately_J,000 feet 
! . : I I 

southeast of the site, a~d is the one mentioned earlier that is ~-creened "at 
' 

l: 
' 200 i feet. Figures 3-5 a~d 3-6 show four additional wells screened from 250 to 

' ,, 

I I I I 

300 feet that are immediately downgradient of the site. 

\ " 3.4.2 Local Hydrogeology 

, 1 Two ·aquifers are present within the 155-foot depth investigated for this 

report: the Upper Aquifer, consisting of Holocene alluvial deposits, and the 
I 

Low~r Aquifer consisting 'of a sand layer approximately 50 feet thick at a depth 
I 

of approximately 125 feet. The two aquifers are hydraulically separated by 

a p+oxima tely 7 5 feet of :Pleistocene sediments consisting predominantly of 

cla&s. Both aquifers arJ considered a part of the Chicot aquifer. 
I ' 

' ' 

I' 
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lell 
No. 

3CB2 

1148 

1144 

2343 

2~5 

1147 

3Cn9 

2344 

1151 

2920 

2281 

3003 

2252 

3565 

W7 

1792 

- -=-=----...:.=-·- ::-=- -

Q.mers Name 

Vomsan:i Enterprises, Inc. 

St. Regis Corporaticn-Newsprint 

St. legis Corporation-Newsprint 

Harris County, M.U.D. 50 

Harris County, M.U.D. 50 

St. Regis Corporatioo-Newsprint 

Harris County, M.U.D. 50 

Harris County, M.U.D. 50 

~ --~ --~. --- ---ilii .. Jii;i-ai-iiBi_~-_-__ -fl!iiiiliE--taiiH--iiiiiillllilf--ti ... .......: 
-- ------- ---- --- - - - ------ -- - --- --- - · ·rRi:NCH84=s:-s-1061~mn=i:1-----

State 
Wall No. 

65-16-2 0 

65-16-1 0 

65-16-1 0 

65-16-2 0 

65-16-2 0 

65-16-1 0 

65-16-2 0 

.. 65-16-2 0 

latitude 

2952 0 

295213 

295216 

295216 

295216 

295226 

295226 

295229 

I.Dngitude 

95 415 

95 544 

95 6 5 

95 340 

95 340 

95 625 

95 32> 

95 3'+8· 

Iepth 
Eleva- Casing to 1st 
tion Dianeter S:reen 

45 8 0 

26 24 0 

45 24 858 

47 8 264 

47 6 ml 
46 24 818 

47 4 

47 4 252 

Total 
Iepth 

315 

1740 

1593 

283 

282 

1568 

273 

Year 
Drilled 

1956 

1966 

1966 

1970 

1956 

1966 

1979 

1953 

Approx. 
82 Rmp 

27925<XX). 

431414286. 

431414286. 

451%CXX). 

o. 
431414286. 

o. 
0. 

St. Iegis Paper Co.-Southlarrl Division 65- 8-7 5 295237 95 629 47 8 238 330 1965 0. 

Harris County, M.U.D. 50 65- 8-8 0 295Z38 95 ~3 47 8 200 500 1977 451%000. 

St. Clair, George N. 65- 8-7 0 2953 9 95 636 25 4 232 1970 0. 

Exxm Caq:,any, U.S.A. 65- 8-8 0 295316 95 339 50 4 19 0 o. 
Crosby M.U.D. 65- 8-8 0 295319 95 359 47 6 250 1955 3:>425600. 

Crosby M.U.D. 65- 8-8 0 295319 95 359 46 10 400 500 1 <.l30 2642$00. 

Crosby I. S.D. 65- 8-8 0 295350 95 359 49 4 ~ 368 1974 0. 

Harris County, M.U.D. 19 65- 8-815 2954 2 95 4.54 35 20 810 1455 1973 <)'.. 36 5CXX). 

7 

IDrAL 1559776057. 
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In tqe site area, the Upper Aquifer extends from the ground surface to a 
I 

mJximum depth of 55 feet (Elevation -40 feet). The San Jacinto River Valley, 

w~ich contains the Upper Aquifer, is approximately 2.5 miles wide in the site 
I 

26 

v~cinity. The alluvial deposits consis,t primarily of fine to medium sands; 

however, discontinuous silt and clay layers are also present. Because of these 

d,scontinu~us silt and clay layers, the Upper Aquifer, which is generally 

unconfined, may have localized areas where confined conditions exists. 
I 
' I 

Grioundwater levels in the Upper Aquifer in the site area are generally at/or 

near the ground surface with elevations ranging from approximately 7 to 

14 feet. In several areas, the groundwater level coincides with the water 

level in the numerous ponds, pits and marshes in the areas. Based on ~ater 

l~vels recorded in monitoring w~lls at the site during 1983 and 1984, the 

groundwater level is relatively constant with fluctuations of only a few feet. 

I
I ' \ • .,., 

I • 

Ttie hydraulic gradient in the Upper Aquifer in the site area is relatively 
I, . 

f~at, on the order of 0.001 feet/feet to the north and southwest. Locally, the 

gJadient wil_l be higher over short distances, particularly when there are 

a6rupt changes in the elevation of the ground surface, such as the sand pits, 
t 

hillsides and creeks. The largest hydraulic gradient observed is between the 

main pit and the slough to the north, which is on the order of 0.06 feet/feet . 

The Lower Aquifer is under artesian conditions with a piezometric surface at 

arproximately Elevation -67 feet. This level is approximately ·-81 feet .l>elow 

tfe ground surface and_46 feet above the top of the Lower Aquifer. Based on 

tfe thickness of the clay separating the two aquifers and the large difference 

in water levels, it appears that the two aquifers are hydraulically separated. 
I . / T~e gradient appears to be on the order of 0.001 feet feet toward the south. 

I 
I 

Beneath the site, the remainder of the Chicot aquifer is about 400 feet thick, 

extending to approximately Elevation -500 feet and displays an average 

tfansmissivity of about 3,300 ft2/day (Jorgensen, 1975). The piezometric 

surface of the confined unit near the base of the aquifer beneath the site was 

about 100 feet below mean sea level in 1975 (see Plate E2). 
I 
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The Evangeline aquifer is about 1,500 feet thick beneath the site, with a 

tr~nsmissivity of about 8,000 ft2/day. The piezometric__..3~~eath the 

site area was about Elevation -250 feet 1n 197~1/ 

Pi~zometric levels in the deep confined aquifers beneath the site declined 
I • 

ab6ut 150 feet in the Chicot and 250 feet in the Evangeline between 1890 and 
I 

19~0 (Jorgensen, 1975). 

3. 5 SURFACE WATER 

Th~ French Limited site experiences approximately 50 inches of rain per year, 

with the greatest seasonal rainfall occurring during the summer months. 

P;r~cipitation only slightly exceeds evaporation. 
I 

' : ! 
Th~ general surface wat~r flow pattern in fhe area 1s southwest toward th~ 
· I' i . Sap Jacinto River. The drainage of the sii:e and adjacent areas is poor and 

generally dominated by man-made features such as roads, ditches, culverts, 
I 

berms, pits, and garbage dumps or fill areas. The main waste pit and the east r" T 

f pi~ ( see Figur~ 3-8) are bermed with no regularly flowing_ -~~-~~_!::-r--The ma in -)~h ~~,.J 

.--wa"'st:e pfi:, howe~:-a-oes·-nave an overflow which··-disc·har·g·~s dir!:.£.t.l;y-into-t~- T),· 4 , ✓--

G.~-hing hole under U.S. Hi~y-9.0 .. - ..... ~he overflow was ins~~-;~:·d to prevent 

overtopping of the berms around the pit during heavy rains, and only flows 

unBer those conditions. 
' ' : i 

Thl fishing hole beneath the U.S. Highway 90 bridge drains northward ana then t~I the west along the north side of U.S. Highway 90. Flow passes through a 

series of marshes and culverts, just north of U.S. Highway 90, eventually 

re~ching the San Jacinto River some 6,000 feet to the west. The marsh area 

east of the French Limited main pit is also in this drainage area. Much of the 

Sikes Disposal Pits site also drains into this same watershed. / ..rAoy.// b-: 
.A ·.i l1,, .. ,,~~ ,-J -,::-,-,, - ~_:!..-- _,,....-I 

7"' b how"' o , ~ ;./ u 
Th b d d d ' h f h . d . . h /7 · h 1r1 e a an one san pit sout o t e site rains into a c annel wh1c enters /v"l 5 },011 

Rickett Lake some 4,800 feet to the southwest. ~~kett Lake is shown in ~ 
~e creek is the main natural drainageway for the area and likely 

influences the near-surface groundwater flow pattern. 
I 
I 
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The San Jae into River south of the Lake Houston Dam is under the tidal 

influences from Galveston Bay. This reach of the river is designated for 

contact and noncontact water-oriented recreation, as well as the propagation of 

fish and wildlife. This reach is not used as a domestic water supply (Texas 

Surface Water Quality Standards, amended 1981). 

•The flood of May 22-24, 1983 afforded the opportunity to view the site during 

flooding conditions. Figure 3-9 shows the flow patterns observed the afternoon 

of May 23 and morning of May 24. . The f~!~~-d the evening of May 2~~~d- J.,,., J.. ~r 

was approximately 2 feet above the berni (16 feet above msl) s rrounding t~#✓,~~ ...,;.-
(•I T(.. I • 

main waste pit at· that time. The 100-~y=-------=.-:e:T:e~v=a:t:i:o~n~in the French 

Limited site vicinity is 28 ~eet above msl. 

... 
In addition to the May 1983 event the site has flooded in 1969, 1973, and 1979. 

The potential for waste and contaminated surface water transport during flood 

events is great. During and shortly after the active years of this site's 

'.operation, the contami~ant migration caused by flooding was likely greater due 

/ ·co higher suspended solids, more liquid wastes, large amounts of floating 

sludges and higher waste concentrations in the main waste pit waters. Past 

flood events have regularly flooded the residences .in the Riverdale 

Subdivision. At this time, the subdivision does not appear to be iII111ediately 

downstream of the French Limited site, but area residents report that after 

several of the past floods sludges were transported into the subdivi~ion and 
', 

remained when the flood waters receded. During the May 1983 flood, smalr 

quantities of the floating oily residue were transported southward across Gulf 

Pump Road. 

3.6 AREA LAND USE/POPULATION 

The French Limited site is approximately one mile south of Crosby, Texas and 

one-half mile east of Barrett, Texas. The combined population of the 

Crosby/Barrett area is approximately 5,250 based on the 1980 census. The two 

towns serve as small communities to the greater Houston area, with many of the 

inhabitants working for the industries around the Houston Ship Channel. 

The Crosby/Barrett area is primarily residential with some cormnercial 

businesses and some sand mining operations along the San Jacinto River and its 

. I 
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t±~utaries. Some farming also occurs in the outlying areas. Approximately 

t 
1 

!miles west of the site, on the western bank of the San Jacinto River, 
I . . 

St. Regis operates a pulp/paper mill. 

The area around the French Limited site 1s primarily undeveloped, densely 

wooded land with large intermittent swampy areas. The area contains many 

abandoned sand pits which are frequented by area sport fishermen. Southwest of 

the site is the Riverdale Subdivision (see Figure 3-1) with a residential 

population of less than a hundred people. Adjacent to the subdivision is an 

ac
1
tfve pipe s~o~~ge yard, on land that was a land fill operated by Harris 

Co~~ty in the late 1960's. Gulf Pump Road which borders the site on the south 

shr+s-evidence of illegal garbage dumping along the roadside ditches. 

-: I 
App~oximately one mile west of the site along the San Jacinto River and 

one~half mile north of the site along Jack~on Bayou are nwnerous active sand 

mining operations. 

' I 
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This section presents data for borings and wells installed during three field 

investigations. During the investigations, twelve soil borings (borings with 

soil sampling) were drilled and twenty groundwater monitoring wells were 

kns talled. The borings ranged in depth from 20 to 155 feet. Two privately 
I 

rwn~d w~lls· and two wells installed by TDWR were also included in the 

~onitoring progr_am. The location of the borings and wells are presented in 

Table 4-1, on Figure 4-1 and on Plate B-1. 

·4.1.2 Drilling and Soil Sampling Methods 

The borings were drilled utilizing truck ·and swamp buggy-mounted rotary wash 

drilling equipment using water obtained .from a Harris County MIJDSO fire 

hydrant. Small amounts of drilling fluid additives (non-organic bentonite 

,d~rivatives) were used in boring B002/GW02, B003/GW03, B005/GW05 and GW12 

,through GW2.S to prevent the borings from collapsing. 

!Borings BOOl through B012 were logged during the drilling operations, and 

samples of the subsurface soils were obtained for visual classification and 

laboratory testing. Soil samples were taken at 5-foot intervals to a depth of 

100 feet and at 10-foot intervals thereafter. In boring GW12, samples were 

taken at 10-foot intervals for the depth of the boring. Soil ·samples .were 

obtained using a Shelby Tube sampler and various split spoon samplers. The 

samplers and sampling methods are described on Plate BS in Appendix B. Wells 

IGWll, and GW13 through GW22 were logged from cuttings and drilling rates 

!attained during the drilling process. 
I 

I 
,Soils were classified in accordance with the Unified Soil Classification System 

presented on Plate BS. A graphical representation of the subsurface strata 
1encountered in each boring is presented on the Log of Borings in Appendix B. 

I 

I 

To aid in identifying contaminated soil samples, a photoionization detection 

(PID) meter was used during the drilling of BOOl through BOll. The meter 

I . 
__ _,..--1,.- •·• •··.-- - •- dL" "··-·• 
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G, i 0,P ~ e p¥, ~ ,· rv ~.b)-:? 
Table 4-1. Boring/Well Location and Site Selection Rationale 

I 

~or ing/We 11 

1N~mber . 
April 1983 

I 
BOOl/GWOl 

! B002/GW02 

I . 
B003/GW03 

· 1 
I I 

·I 
. ! :&004/GW04 

I • 

\ . 
1 B005/GWOS 

B006/GW06 

B007 
BO08 
BO09 

B010 
BOll 

GW07 

I 

IGW08 

GW09 

pw10 

I 
GWll 

Location/Rationale 

Background shallow boring/well upgradient (east) of 
French Limited. 

Deep boring/well south of Gulf Pump Road, downgradient 
of French Limited. 

Shallow boring/well south of Gulf Pump Road, down-
gradient of French Limited, east of GW02. r-· 'i· l,,e.. 

(tttl~ \ • 

Shallow boring/well. potentially downgrad ient from 
French Limited. 

c\ O vJ tl"j {" {\ ,. 

" ...,_J. J!._ ~ C 
I rJ)~..,,.., :-:s., bot'-

Shallow boring/well north of ~ghwa_ 901;northwest :·~'t~:
of French Limited, potentia,rly downgrad ient. ? l""_:_,.:·.~~ 
Deep boring/well adjacent to existing EPA well (GW08) 
southeast of main lagoon. 

(fl.allow borings to clay stratum along southern French 
Limited boundary to define soil characteristics along 
potential slurry wall alignment. 

Shallow borings to clay stratum along eastern boundary 
to define soils along potential ~lurry wall alignment. 

Shallow well adjacent to deep well GW02, forming a 
piezometer cluster potentially downgradient of French 
Limited and upgradient of Riverdale Subdivision. 

Existing TDWR well southeast of main lagoon. 

Existing TDWR well southwest of main lagoon. 

Groundwater sample from shallow residence well in 
southern half of Riverdale. 

Groundwater sample from shalls,w residence well in 
northern half of Riverdale. -n" 1 <;, <-AJ -e I/ do-"<; "Jc'J"t-

0· r r-e"', .(-.,, h-e_ /,J +f--Q_ f2 i v--er cJ°' / r s-"' b 
div1 ::i'o/V 
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Boring/Well Location and Site Selection Rationale 
(Continued, Page 2 of 3) 

Location/Rationale 

November 1983 

BOl 2/GWl 2 

GWl 3 

GW14 

GW15 

GW16 

GWl 7 

GW18 

GW19 

1 GW20 

GW21 

'GW22 

LG-1 thru 
LG-6 

Deep boring/well north of U.S. Highway 90 and the main 
lagoon. 

----- -:·.~---r-:-, 
Shallow well dblffigradien_t--of French Limited site 
forming a piezometer cluster with GW12. 

-----:-:--::---.. 
Shalla~ we1:,;_l}.o.r.th-o-~U .• S, 'llighway 90 and main lagoon, 
potentiall-y downgrad1.ent. ) 

'---- --· 
Shallo~ well ~S~ighway 90 and main lagoon, 
po tent 1.all;y--downgrad 1.ent :- - , c__ _______ - .. 
Shallow well north o U.S. 
potent~ien-~--; 

Shallow well ·so·uth of U.S. 
main lagoon. 

Highway 90 and main lagoon, 

Highway 90 and west of 

Shallow well in northern section of Riverdale 
Subdivision to check for local cone of depression. 

Shallow well east of Riverdale Subdivision and south 
of Gulf Pump Road. 

Shallow well south of Gulf Pump Road, downgradient of 
main lagoon. 

Shallow well south of Gulf Pump Road, downgradient of 
main lagoon. 

Shallow well south of Gulf Pump Road, downgradient of 
main pit. 

aug~s-~a-ll~o measure water levels in 
six ponds on the site. -~ 
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Boring/We 11. 
Number 

Apr~l 1984 
I : 

Gf23 
GW2'+ 

GW25 
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Boring/Well Location and Site Selection Rationale 
(Continued, Page 3 of 3) 

Location/Rationale 

Shallow well at southwest corner of landfill.. 

Shallow well south of landfill. 

Deep well south of main pit replacing GW06. 

Note: BO -- indicates soil boring with soil•sampling. 
GW -- indicates groundwater monitoring well. 
BO/GW -- indicates soil boring converted to monitoring well. 
LG -- indicates staff gauge in ponds. 

--
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detects volatized organics and 1s sensitive to less than one-half part per 

~illion (ppm). The meter was used in place of the pH and specific conductance 

·~ests originally proposed in the Work Plan. The PID readings are presented in ( . .,p , . , 
i ' ---··· ... .. ... --··--·-·· ·-·-·-------~--e-----·-·· f, ..... 
Ap~~ix B on th~ Log of Bodngs,.. • ...-----Contaminated soils showed high read ing~i_ __ :: _ _:;-~7 :;} .... J ~ 

h;wever~e-ad-ings--w✓-ind icat ive of contamination. / B~·~;d-;;--~isual · 
• ...____ ___ -,..~-----,;-----. _...,.,:--:::-::-::::-::-= ----- ··- - - .. _., 
?bservat1.ons, oaors, ana-Pi:o-r·e-ad-ings contaminated soil samples were found only 

in borings immediately around the the main waste pit and in boring B011 

approximately 100 feet to the southeast of the main waste pit. 

Borehole geophysical logs were run on borings B001 through B011, excluding BOOS 

and BOlO, when the borings were completed to their full depth. The boring was 

tlhen either converted to a groundwater monitoring well, as described in 
1. 

~ection 4.2, or sealed to the ground surface with a cement/bentonit~_grout. 
I 
Soil cuttings from the borings were placed· in containers, and dumped into· the 

ma1.n waste pit so as to prevent possible surface contamination outside the 

immediate site area. 

4.1.3 Borehole Geophysical Logging 

The purpose of the geophysical logging was to provide a continuous profile of 

the subsurface strata, to complement the soil boring logs and to identify 

possible thin sand and clay lenses that might be missed during the drilling 
I 

o,perations. Logging was done using Logmaster equipment. A brief description 
I 

of each type of log and its interpretation is presented in the following 
I 

p~ragraphs. 

A.resistivity and self-potential log was run in the 4-inch diameter borings 

p~ior to reaming or grouting the boring. Boring BOOS and BOlO were not logged 

because they were inaccessible to the equipment. Boring B003/GW03 was logged 

using a natural gamma and a gamma-gamma density probe after the well was 

installed. To aid in the interpretation of the logs the soil log is presented 

on the left side of each plate. 

~e logs showed occasional thin sand lenses in the deeper clay layers particu- ~ 

larly in borings B002/GW02 and B006/GW06. It should also be noted that in IJP ===---- Ji boring BOOS and B009 {near the main waste pit) the~~ Point Resista~.n . \ 

the sands if;._lower than would be expected. This is possibly caused by the 
' 

presence of inorganic contaminants, or ionizable inorganic compounds. 
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·Single Point Resistance--Single Point Resistence is a measure of the ability of 

a soil formation to conduct electric current through fluid-saturated pore 

spaces (resistivity is the inverse of conductivity). At a given temperature, 

.the resistivity of a formation is a function of the geometry of interconnected 

pore space~, the percentage of fluid saturation, and ion concentration of the 

pore fluid. Clay-dominated formations have low resistivities because pore 

waters are subject to desorption of exchangeable ions from clay minerals. 

These ions increase the conductivity of the pore water and thereby reduce the 

resistivity of the formation. Sand dominated formations generally have high 

resistivities in cases where (1) the sand is "clean" (i.e., essentially free of 

clay); (2) the pore fluid is 11 fresh 11 (i.e., low salinity), and (3) the porosity 

is low. The magnitudes of resistivities for sand formations are greatly 

reduced by the introduction of even a small fraction of clay (less than one 

percent of the total volume). Increasing either the porosity or the salinity 

of the pore water also lowers the formation-resistivity. 

Self-Potential--The borehole self-potential log 1s a measure of natural direct 

, current (DC) voltages that are generated within the borehole. Electrochemical 

potentials are produced when there is a difference in ionic concentration 

between the borehole fluid and the formation water. In a permeable formation, 

a potential forms where the borehole fluid and formation water come in contact. 

The differences in ion mobilities within the two solutions cause an electrical 

charge imbalance at the contact, and this im~alance produces a potential that 
-. 

is known as the liquid junction potential. In addition, a potential is formed 

across a clay-sand boundary. The clay acts as a selective membrane, rejecting 

anions but allowing cations to diffuse. The resulting charge imbalance at the 

boundary is known as the membrane potential. These two potentials are 

additive. When the borehole fluid is less saline than the formation water, a 

negative potential is measured opposite a porous sand or gravel bed. A 

positive potential can result when the borehole fluid is more saline than the 

formation water. Potentials measured opposite clays serve as a baseline for 

self-potential deflections. 

Natural Gannna--This log measures the natural radioactivity of the formations 

encountered in the borehole. Gamma radiation occurs in the high energy range 

of th~ electromagnetic spectrum. Nearly all gamma radiation is emitted from 

----· .. · d•·a •• 
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the unstable is?tope potassium 40 which tends to concentrate 1n clay minerals. 

~nterpretation of gamma intensity in terms of clay content is qualitative; a 

high gamma intensity (counts per second) indicates high clay content (clay-rich 

s_oil), and low gamma intensity indicates low clay content (suggesting a sandy 

Jou). 
I 

damma-Gamma Density--The gamma-gamma density logging utilizes a probe 

clontaining an element of 125 m/c of Cesium 137 at the bottom of the probe and 

s:od ium iodide crystal de tee tors 8 .125 inches above the source. Sands adsorbs 
I 

more energy than clays and therefore show a lower radiation count. On the 

E-logs graph,· the plot was reversed so as to have the same direction as the 

natural gamma readings (see Plate B-11, Appendix n). 

4.1.4 Physical Soil Analysis 

Spil samples from the borings were taken to HI.A's Houston laboratory for 

selected testing and storage. Laboratory tests were performed in order to 

e~aluate the physical properties of the site soils for use in contaminant 

t~ansport modeling and analysis as well as for correlation with field tests. 

The tests perfonned and the standards used are presented in Table 4-2. 

The test results are also presented on the boring logs and in Appendix C as 

described on Plate Cl. Particle size analyses are presented on Plates C2 

through Cl2. The grain size distribution range for the clean sands and silty 
.. 

sands/sandy silts are presented on Plates C2 and C3, respectively. The-percent 

p~ssing the No. 200 sieve (silt fraction) is also presented on the boring 

; lpgs. 

'tjle Atterberg Limits (Liquid Limit and Plasticity Index) are presented on 

' P~asticity Charts, Plates ~13 through Cl5, as well as on the boring logs. 

Specific gravity and laboratory permeability results are presented on the 

boring logs. The results of the laboratory tests for each Formation are 

sU11marized on Tables 4-3, 4-4 and 4-5. 

Tables 4-3 through 4-5 presents the laboratory data on the alluvium. The 

alluvium consists of clean sands, silty sands, sandy silts and clays. The 

san~s are medium dense; their moisture contents vary between 11 and 19 percent 
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Table 4-2. Physical Tests and Standards 

Test 

Moisture Content/Dry Density 

Particle Size Analysis 

Specific Gravity 

Liquid Limit 

Plastic Limit 
I 

Falling Head Permeability 

' 

Standard 

ASTM* D-2216 

ASTM D-422 

ASTM D-854 

ASTM D-423 

ASTM D-424 

Corps of Engineers 
EM-1110-2-1906 

* American Society of Testing and Materials. 

40 
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Table 4-3. Physical Tests on Clean Sands (SP or SP-SM) 

l 

Boring Number 

B003/GW03 

B003/GW03 

B003/GW03 

B005/GW05 

B005/GW05 

B007 

B007 

B007 

B011 

LOW 

HIGH 

Elevation 
(ft. msl) 

5.2 

0.2 

-9.8 

9.6 

-5.4 

3.0 

-2.0 

-12.0 

1.1 

Soil 
Classification 

SP 

SP 

SP 

SP-SM 

SP 

SP 

SP 

SP 

SP 

Moisture 
Content 

(%) 

19.1 

19.1 

19.1 

FRENCH84-S. 3/0 613HTB4-3 .1 

--- -- ------ ----------

Dry 
Density 
(lb/cf) 

116 

116 

116 

Particle Size Analysis 
( percent finer) 

#10 #40 #100 #200 

98 

88 

99 

96 

88 

91 

93 

88 

99 

73 

49 

76 

63 

46 

65 

50 

46 

76 

8 

6 

21 

6 

6 

5 

5 

5 

21 

5 

3 

9 

2 

4 

3 

4 

2 

9 

- --------

K 
(cm/sec) 

4.0xlo-3 

l. 7xio-3 

8.0xl0-3 

l.7xlo-3 

8.0xl0-3 

Speci fie 
Gravity 

(g/cc) 

2.65 

2.65 

2.65 

2.65 
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Table 4-4. Physic_a_l Tests on Silty Sands (SM) and Sandy Silts (ML) 

Atterberg Particle Size Analysis 
Soil Moisture Dry Limits ( eercent finer) Speci fie 

Boring Number Elevation Classification Content Density K Gravity 
} (ft. msl) (%) (lb/cf) LL PL 1110 140 #100 1200 (cm/sec) (g/cc) 

B001/GW02 29.3 SM 11.7 97 100 100 99 47 
B002/GW02 4.6 SM 100 99 78 46 
B002/GW02 -30.4 ML 100 100 92 51 2.66 
B002/GW02 -35.4 ML 100 100 78 37 1. 2x10-6 

B003/GW03 -19.8 ML 15.3 112 
B003/GW03 -24.8 ML 19.0 101 
B003/GWOJ -34.8 ML 17.0 109 
B004/GW04 -16.2 ML 100 100 100 96 
B006/GW06 -29.1 ML 100 100 96 59 2. 7xl0-3 
B006/GW06 -79.l ML 100 100 100 87 
B006/GW06 -129.1 SM 100 98 42 15 2. 6 7 
B008 7.9 SM -... 100 77 33 20 2.66 
B008 -17.9 ML 100 100 97 70 2.65 
B009 7.1 SM 89 58 37 34 
B009 2.9 SM 100 100 66 24 2. 5 9 
B009 -22.1 SM 100 99 62 12 
B010 2.1 ML Non-Plastic 100 100 89 65 
B010 -7.9 SM 100 99 57 19 2. 2x10-5 

LOW 11. 7 97 89 77 33 12 l.2xlo-6 2. 59 

HIGH 19.0 112 100 100 100 96 2. 7xl0-3 2. 6 7 

AVERAGE 15.8 105 --. 
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Table 4-5. - Phy-sical Tests on Clays (CH and CL) 

Atterberg Particle Size Analysi~ 
Soil Moisture Dry Limits ( eercent finer} Permeability Specific 

Boring Number Elevation Classification Content Density K Gravity 
(ft. msl) (%) (lb/cf) LL PL 110 140 1100 #200 (cm/sec) (g/cc) 

B002/GW02 -5.40 CL 14.5 114 35 17 
B002/GW02 -15.40 CH 24.1 96 69 32 
B002/GW02 -25.4 CH 19.2 107 
B002/GW02 -40.4 CH 21.6 98 56 27 
B002/GW02 -45.4 CH 22.9 96 
B003/GW03 -39.8 CH 26.7 92 
B004/GW04 3.8 CH 18 .1 108 
B004/GW04 -6.2 CH 14.8 112 
B004/G004 -11.2 CL 16.8 111 33 17 3.5xlo-6 
B005/GW05 -15.4 CL 16.3 104 100 100 97.2 72. 6 9·.6xl o-5 
B006/GW06 -10.9 CH 20.l 97 . --
B006/GW06 5.9 CH 21. 3 100 
B006/GW06 -14. l CH 34.9 91 
B006/GW06 -34.1 CH 27.9 94 55 24 
B006/GW06 -44.1 CH 31.3 89 
B006/GW06 -59.1 CH 23.0 101 56 24 
B006/GW06 -69 .1 CH 23.2 99 
B006/GW06 -89.1 CL 30.2 91 48 20 
B007 -17.0 CL 19.3 106 
B007 -27.0 CL 18.8 106 100 100 94. 9 57. 2 6.6x10-S 
B007 -32.0 CH 33.2 86 76 25 
B008 -27.1 CL 17.5 117 29 19 7.0xlo-8 
B009 15.9 CL 23.7 90 46 19 
B009 -42.1 CL 32.2 92 42 20 ,T 2. 5xl o-7 
B010 -17.9 CH 30.6 90 65 22 

LOW 14.5 86 29 17- 100 100 94.9 72.6 7.0xlo-8 
HIGH 34.9 117 76 32 100 100 97.2 5 7. 2 9.6xlo-5 

.i:-
AVERAGE 24. 7 101. 5 52.5 24.5 w 
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and their dry density between 97 and 116 pounds per cubic foot (pcf). The 

sands are generally fine to medium grained and remolded permeability tests show 

vertical permea~ilities on the order of 10-3 cm/sec. The alluvial clays 

are stiff to very stiff and have moisture contents that varied from 14 to 

35 percent. The dry densities ranged from 90 to 114 pcf. The measured 

vertical permeability of clay ranged from 10-4 to 10-6 cm/sec. 

T~e Beaumount clays are very stiff to hard with moisture contents between 17 

a~d 33 percent, and dry densities between 89 and 107 percent. ~·;;-;- ·----

----··ntgnTy·-~·;-:-i-~h measured vertical laborato~y-~e~;b·i lit ie: on the order of ) 

\.._~-7 cm/sec.· __ ...-------,;--·-------.----- _ ;;.:..._ h-7: ·-i.
1
- --b:;;-- - · ·;:1~--I'··:-;:.-::£~!, ~( ~, 

--------,,- I ' I L ' V (,::>,;,' 0 ,J I 0, I t' t,,./ • I '-? w t,. 1 '· "'- '(JOJ( r r,C, , " ~ <. u I ~ "'.,,.rt" C ,:....1/ • 
• 1. 1..,__.,.,, ,..,.<__ ..;:,•,1i:,- r·"""'· IQ"'""'""....,,., , 

4"/S. sot..1 0. fT "1f't,,/ 1 • re,,.- ~ 

Lower Aquifer at a depth of approximately 125 feet consists of)·a very The 

dense, fine-grained silty sand. Permeabilities in this layer are estimated to 

be on the order of 10-3 cm/sec. 

4.1.5 Assessment 

Based on the exploration borings, geophysical logs a~d physical soil tests, the 

subsurface soils are interpreted as follows. Within the site area and depth of 

interest to the project, there are two types of soil deposits; the relatively 

permeable San JacintQ River alluvium and the underlying relatively impermeable 

Pleistocene deposits. The vertical and lateral extent of the alluvium in the 

site is shown on the subsurface profile presented on Figures 4-2 and 4-3 (also 

see Plates B-3 and B-4). The location of these profiles is shown on Figure 4-4 

(also see Plate Bl). 

I 
The meandering San Jacinto River eroded the underlying Pleistocene clay soils 

tq depths of 20 to 55 feet in the site area. During the erosion process, the 

river is also filling the eroded valley with point bar, channel and overbank 

deposits. 

As a result of this depositional environnent, the alluvium may be characterized 

as follows: 

l. The alluvium consists predominan,tly of sand, with some silt and clay 

layers which have been deposited during different stages of flow from 

San Jacinto River; 
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2. · The alluvium is relatively permeable and should be considered 

continuous throughout the river valley; however, layers of lower 

permeable silts and clays also exist in the deposit; 

.3. The contact between the alluvium and the underlying Beaumont Formation 

is irregular because of the meandering of the San Jacinto River; and 

4. The measured vertical permeability in the alluvial sands is on the 

order of 10-3 cm/sec. Typically, the horizontal permeability is 

muc ~_!-~_rg er t h~~~-~e _ ~~~ ~ ~c ~ -~ _ ~~-~~~-~~ ~-:~ t y in a 11 uv i-~~-- ~~~~-s i_~_:;_...----The-.."\ 
/-horizontal permeability in the alluvial sands is estimated to be on 

. h d f 10-2 / -------, t e or er o cm sec. _________ _ 
'- - -· --·-·. - -- -------- I J ....J,. ------------------------------·--· -·· --·· -- ½ ~5,..,, .,.~ ,,,..,,....,..-, 

The alluvial deposits are underlain by Pleistocene sediments to great depths. 

"The Beaumont Formation is the first Pleistocene deposit underlying the alluvium r• 
and it is predominantly clay with some discontinuous silt and sand layers·. The 

clays are generally highly plastic with a"stiff to very stiff consistency. The 

clays have a blocky secondary structure with occasional slickensides. 

Sand and silt. lay.ers in the clay are typically less than a few feet thick. 

Borings B006, B012 and GW25 were drilled in the site area to the first 

significant sand layer in the Pleistocene clays. In boring B006, a very dense 

sand layer was encountered at a depth of 127 feet that extended to 

approxi~y--!_55 feet (bottom ~_:__ bor ing2 __ "_ The sand is fine grained with some 

s il t. Q:_rme abilities are est ima te~~-o-be_ ~•-~_he ::~~~=':?J ,I ~J- ~t, 
µ.:,+-. 

Based on visual observation, odor and organic vapor readings with a 

photoionization detector (PID) contaminated soils samples from the borings were 

observed only in the upper 25 feet and only in borings around the perimeter of 

the main waste lagoon including boring B011 to the southeast. Positive PID 

readings were noted at B006, B008, B009, B011 and GW25. No soil contamination 

was physically observed in the remaining borings. 

4.2 GROUNDWATER MONITORING WELLS 

4.2.1 Installation and Development 

Select borings were converted to groundwater monitoring wells by reaming with 

either a 4-inch or an 8-inch diameter bit to the desired depth. Imnediately 

af~er reaming, a 2-inch or 4-inch diameter, threaded, flush-joint PVC casing 
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was set in the boring. The bottom portion of the casing was screened and set 

so as to penetrate the bottom of the pervious sand stratum. The screened 

portion was machine slotted at 0.02-inch widths and was wrapped in geotextile 

filter ·fabric (Fibertex, grade 150). 

After setting the casing to the desired depth, the boring was flushed of 

drilling I fluids by pumping clean water down through the casing and out through 

the screen and a spring-loaded check valve at the bottom of the casing. 

Flushing continued until the return flow of water was free of significant 

quantities of drilling mud additives or natural mud. For shallow wells, 300 to 

500 gallons of clean water was typically used while 600 to 800 gallons were 

used on the deeper wells. 

After flushing, the annulus of the screened casing was backfilled with a 

medium to coarse sand. After the· sand backfill was placed, the remaining 

portion of the annulus was filled with a cement/bentonite slurry. On shallow 

wells,j the slurry: was poured from the ground surface while on the deep wells it 
I , . . . 

was pumped through a tremie pipe. Vented plastic caps were placed on the PVC 

casinJ, ind locking 5-foot long metal protector casings were set around the 
I 

wells.I The protective casings were then concreted in place. Details of the 

well construction are presented on Table 4-6, on the Boring Logs, and on the 

Subsurface Profiles in Appendix B. 

The wells were developed by removing approximately 3 to 11 times the volume of 

water in the casing. As a minimum, the wells were purged until the water 

clarity significantly improved. The amount of water in each well is presented 

in Table 4-6. As an additional aid in evaluating the well's development, the 

conductivity of the evacuated water was measured in the wells installed in 

April 1983. These conductivity readings remained relatively constant during 

the development. 

Most of the wells were developed by evacuating the water from the well using 

either a 20 cfm or a 175 cfm air compressor. A 3/4-inch air hose lowered to 

the bottom of the well maintained approximately 85 to 100 psi during 

development. The water obtained from wells GWOl through GW07 was discharged 

int~ barrefs by using an inverted U-shaped diverter placed over the top of the 
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Tabie-4-6. Well Construction Oeta11s 

Ground Top of Bottom of Top of Bottom of Water Level Volume of Amount of Est. Water 
} Well Surface Aquifer Aquifer Screen Screen on 12/07/83 Water Water Lost in 

Number Elevation Elevation Elevation Elevation Elevation Elevation. in Casing Purged Dri 11 ing 
(ft.) (ft.) (ft.) (ft.) (ft.) ·, {ft.) (gallons) (gallons) (gallons) 

GWOl 37.8 37.8 -5. 2 22.8 -7.2 21.9 19 150 15 
~GW02 17.6 -29.9 · -37. 9 -20.4 -40.4 4.2 29 115 10 

5c vs. GW03 13. 2 12. 2 -12.8 6.2 -13.8 8.7 15 200+ 20-25 
b:f( d#,ef' GW04 16.8 -15.2 -19.7 7.8 -22.2 11. 3 22 130 15-20 
~ GW05 12. 6 11. 1 -8. 9 7.6 -12.4 9.5 15 45 5-10 
~ GW06 13.9 -112.6 -113.l -128.l -66.6 40 550 20-25 

GW07 17.5 

~ 
-4. 5 3.5 -6.5 12. 0 12 100 0 

GW12 -11. 5 -120.4 -140. 5 -65.6 49 
GWl 3 11.6 -9.4 7.6 -12.4 9.6 4 
GW14R 7.9 0 4.4 -15.6 8.7 4 
GWl 5 13. 8 13.8 -10.2 10.8 -9.2 9.4 3 
GW16 12.5 12.5 9.0 -11.0 9.2 4 
GWl 7 16.2 16.2 13. 2 -6.8 10. 6 3 

.-- GW18 13. 5 13.5 10.0 -10.0 11. 5 4 
GW19 14.6 11.6 11. 1 -8.9 11. 2 4 
GW20 8.8 1.8 5.8 -14.2 9.4 4 
GW21 12.1 -1.9 10.9 -9.l 9.8 3 
GW22 13.2 1. 2 9.7 -10.3 9.6 4 
GW23 10. 7 -1.3 -2.3 -7.3 7.8 2.5 
GW24 7.7 -9 .8 -10.3 -15.3 7.1 3.5 
GW25 16.0 -127. 0 -129.0 -134.0 

Note: All elevations are relative to Mean Sea Level (1963 Datum). ,c;: : 

V, 

0 
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I : 

casfng. The volume removed was recorded and then placed in the main lagoon to 

preJent contwnination of the area around the "'1ell. Wells GWOS, GW12, GW14R, 
I 

GW2l, GW24 and GW25 were developed by bailing. 

4.2.2 Monitor Well Tests 

Slug tests were performed on wells GWOl through GW07 in order to evaluate the 

hydraulic conductivity (coefficient of permeability) of the screened aquifer. 

The "slug" consisted of a sand-filled water-tight section of 2-inch diameter 

PVC casing approximately 5 feet long. 

i 
The:slug was qu~ckly lowered into the well, causing a rise 1n water level equal 

to the displaced volume of water. _., The water level inmediately began dropping 

and was allowed to stabilize. With rapid removal of the slug, the water level 

was suddenly lowered and recharge began. During the test, water leve1'"·versu_s 

, time measurements were taken using a pressure transducer placed approximately 
\ 

10 feet below the water surface. The pressure transducer was sensitive to 

1 millivolt, which corresponds to a 0.06 foot change in water level. Readings 

were taken manually as well as with a strip-chart recorder that provided a 

continuous graph of the transducer readout with time. To better substantiate 

the1results, the water level change with time for both the sudden addition and 
' rem9val of the slug was recorded. 

I 

A graphical plot of the slug test data 1s presented 1n Appendix D. 

Slug test data for fully or partially-penetrating wells in unconfined aquifers 

(wells GWOl, GW03, GWOS and GW07) were reduced using the procedure developed by 

Bouwer and Rice (1976). Data for wells GW02, GW04 and GW06 were reduced using 

procedures for confined aquifers developed by Cooper, Bredehoeft and Papdopulos 

(1967). The calculated permeability of the screened aquifers is presented in 

Table 4-7 and in Appendix D. 

I 
I 4.2 1 3 Staff Gauges 
I 

During the December 1983 field investigation, staff gauges were constructed and 
1 set in the various bodies of water in the site area. The gauge locations are 

shown on Figure 4-5, Groundwater Contours 12-7-83. The water level readings 

for the monitoring period are presented on Table 4-8. Water levels on May 17, -. 
1984 ~re shown on Figure 4-6. 

\ •·· 
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Table 4-7. Permeabilities from Slug Test 

Unified Soil Coefficient of 
Well Classification Pe rme ab i l it y, K 

Number - System (cm/sec) 

.GW0l SM 3. 7 X 10-3 

GW02 ML 8.7 X 10-4 

GW03 SP 3.8 X 10-3 

GW04 ML 7.9 X 10-4 

GW0S SP-SM 1. 3 X 10-3 .. , 
GW06 SM 3.6 X 10-4 

GW07 SM 2.3 X 10-3 
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Table 4-8. Lake Gauge Elevations 

Gauge 11/30/83 "12/05/83 12/07/83 12/19/83 2/17/84 2/19/84 3/01/84 5/17/84 

} 

LG-I 13.35 13. 54 13.56 13.32 12. 90 

LG-2 10.13 10.23 10.24 10.40 10.29 10. 26 9.80 

LG-3 12.84 ~- 12. 93 12.90 12.98 13.32 13.31 13. 31 12 .67 

LG-4 9. I 7 9.29 9.27 

LG-5 8.53 9. I 7 8.69 8.69 8.21 

' 
LG-6 11.43 11.53 11.51'" 11. 50 11.50 11. so <l 0. 77 

., 
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\Groundwater measurements were taken in the monitoring wells over a one-year 

lperiod (between April 1983 and May 1984). A complete listing of all the dates 

I 
t : I . 
l 

and water levels is presented in Table 4-9. 'Hydrographs of the monitor 

are presented on Figures 4-7 through 4-11 and in Appendix E. 

wells J_ , 
v1b~f s~il~ 

fl I -I '-\ 
I • • . 1 . f' ~ o• 0 

1
There ar~ sixteen wells screened in the alluvia sediments and 1ve wells o1 , 1 

, : .,![s 
/CGWOl, GW02, GW04, GW06 and GW12) screened in the Pleistocene deposits, two of , lP \ 

. ( 06 ) 11 . f' . 'f' d )cdl'~,1fo ,which GW and GW12 are deep we s screened in the 1rst s1gn1 1cant san "',.-J'10'. 
1layer below the alluvium (well GW25 was drilled in May 1984 to replace GW06). 
I 

I 

Over the 13-month monitoring period, the maximum and minimum recorded 

~roundwater fluctuation in the wells screened in the alluvium was 3.51 feet and 

,0.49 feet, respectively. The wells in the upper_ Pleistocene deposits had!"•· 

jfluctuations between 0.91 feet in well GWOl to 3_.73 feet in well GW04. The two 

~eep wells, GW06 and GW12, had fluctuations of 2.45 feet and 0.97 feet, 

respectively. The water level fluctuations were compared between wells as an 

fid in d¢termining if there are confined layers in the alluvium and if the silt 

land sand :layers in the Pleistocene Formations are hydraulically isolated from 

the alluv'ium. 

fwo of the wells (GW14 and GW20) are located in marshes and when there was 

~tanding water in the marshes, the water level in the wells corresponded 

rpproxima:tely to the surface water level. 

) . 
4.2.5 Assessment 

The groundwater system in the French Limited site area is assessed as follows. 

The site ~s underlain by permeable river alluvium that extends to maximum 
: ' 

~epths of' approximately 55 feet. This alluvium comprises the Upper Aquifer 
' ~hich is generally an unconfined system throughout the site area. Groundwater 

tevels in the Upper Aquifer are generally near the ground surface. Groundwater 

flow in the Upper Aquifer is confined to the alluvium by the relatively 

impermeable Pleistocene clay deposits which underlie the alluvium and form the 

east valley wall. The Pleistocene deposits withi~of the ground 

surface (maximum depth explored for this investigation) form an Aquitard which 

~estricts downward groundwater migration from the alluvium, The Pleistocene 

deposits generally·consist of low permeability cl~ys; however, some thin silt 

......... 

·-:;> ( 
I 

' l -,L 
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Table 4-9. Piezanetric 1-e\els in Mroitoring \.ells 

Piemnetric I.£vel Elevations ·(Feet Mean Sea Level) 

M:nitor l 9 8 3 1 9 8 4 
,"'1?11 Nmber 4/20 4/29 5/04 s/12 5/20 6/01 6/08 6/15 6/n 11/31 12Jas 12101 12/19 2111 2/'JA 3/01 3/16 5/11 

Ml 22.08 21.85 21.76 21.87 21.97 22.22 22.08 21.90 21.92 21.~ 
002 3.59 3.47 3.07 3.48 3.83 4.98 4.44 3.62 3.85 3.98 
Gl>3 8.84 8.47 8.33 9.08 9.43 10.23 9.24 8.82 9.19 8.47 
G.U4 11.93 11.39 11.23 12.05 13.10 12.39 12.03 11.42 12.32 10.77 
GW05 9.79 9.46 9.16 10.~ 11.49 10.86 10.62 9.86 10.45 8.92 
G.U6 - -f,8, 79 -68.54 -68.49 -{,8.33 -68.37 -68.20 -68.23 -68.08 -66.67 
G/01 12.30 11.93 11.93 11.98 12.15 14.33 13.98 13.56 13.54 11.85 
~ 9.78 10.21 12.21 11.03 9.20 10.98 9.67 
009 9.47 9.91 11.08 10.52 8.88 10. 'JA 9.77 
G/12 -66.25 
G/13 8.~ 
Gll4R 8.10 
G/15 9.08 
Gll6 8.95 
G/17 10.33 
Gll8 11.03 
G/19 10.97 
G/20 9.13 
Gl'll 9.42 
G122 8.84 
G/23 
004 

* Plugged. 

tbtes: 
1. Elevation refers to Mean Sea Level (1963 Survey). 
2. GJ06 was replaced with Gl'l5 m May 15, 1984. 

21.93 21.91 
4.23 4.15 4.34 
8.71 8.71 9.05 

11.22 11.33 
9.42 9.52 

-66.54 -66.56 
12.69 11.99 12.14 
10.15 10.19 
10.21 9.88 10.05 

-65.63 
9.62 9.62 
8.64 8.74 
9.48 9.40 
9.33 9.22 

10.64 10.57 10.58 
11.66 11.45 11.62 
11.32 11.20 11.85 
9.28 9.20 9.22 
9.88 9.80 9.45 
9.43 9.60 

22.48 22.69 '22.. 77 22.53 21. 71 
4.68 4.65 4.64 4.67 3.23 
9.84 9.52 9.52 9.17 8.CB 

13.79 13.52 13.38 12. 72 10.06 
11.08 10.94 10.98 8.6'+ 

-66.50 -66.48 -66.45 --66.34 * 
12.47 12.41 12.40 
11.04 10.82 10.82 
10.15 10.08 10.15 

-65. 90 -65.80 -65.28 
9.83 10.30 10.liO 
8.51 8.61 8.73 

10.73 10.31 10.69 
10. 77 10.80 10.85 
10.82 10.74 10.71 
12.21 11.84 12.01 
12.07 12.03 11.95 

9.50 9.57 
10.04 9.05 10.10 
12.21 11.82 11.75 

12.22 11.13 
10.64 9.09 
10.03 9.33 

- -65.58 

10. 67 

11.81 
9.45 

10.04 
11.0 

8.95 
7.3 

9.51 
9.46 

10.07 
10.32 
10.2:> 
9.08 

V, 

--.J 

* 
8.7 
7.8 
7.1 
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and sand layers are present in the clays. 
! I 

The first significant sand layer in 

lhe,s~~e area (about 30 feet thick as shown in GW06) is at a depth of 

approximately 125 feet. Subsurface profiles through the site area showing the 

kxt~nt .·of the alluvium (Upper Aquife&-) _a -the Pleistocene (Beaumont Formation) 

I \ · · 4 3 4 4 . d" B deposits. a~e shown on Figures - an - , and in Appen ix . 

I L-/- -;i <\ t.-/-1- I 
The piezometric water level in this deep sand layer (referred to as the Lower 

' . 
Aquifer) is approximately 80 feet below the ground surface. The 75-foot 

difference in water levels between the Upper and Lower Aquifer indicated the 
I 

two are hydraulically isolated. Another indication of hydraulic isolation 

between the two aquifers is the water level fluctuations. The Upper unconfined 

it is aquifer has larger relatively rapid water level fluctuations because 
I . . 
recharged locally from the surface. Fluctuations in the Lower Aquifer are . i ~ I . 
~maller and of longer duration. The majority of the monitoring wells are 

screened in the Upper Aquifer because the waste pit is located in the alluvium 

and the Upper Aquifer is essentially hydraulically isolated from lower confined 

aquife~s by the Pleistocene deposits. The monitoring wells and lake gauges 

were used to prepare the two groundwater contour maps presented on Figures 4-5 

and 4-6 and in Appendix E. The groundwater contour maps are used to determine 

the gradients and direction of groundwater flow. The direction of flow is 

perpendicular to the groundwater contours and the hydraulic gradient is the 

qhang~ in head between two points on a flow line divided by the horizontal 

~istan~e between the two points. 

I. 
I I the groundwater contour maps show the groundwater flow from the main pit to be 
I 

radially outward in all directions (i.e. the pit is recharging the 
'' 

groundwater). Beyond the berm surro~nding the pit, the groundwater flow toward 

the east is restricted by the Pleisto~ene clays and the higher piezometric 
' . 

water levels in the silt and sand layers (see wells GW0l and GW04). North of 

the pit• on the northside of U.S. Highway 90, the hydraulic gradients are very 

flat (less than 0.001). Four of the wells on the north side of U.S. Highway 90 

9ad water levels above the elevation of the slough indicating groundwater flow 

from the north toward the slough. 
l . 

The fifth well GW14R had water levels 

! I ~lightly lower than the slough which indicates flow from the pit area toward 

the northeast. The higher groundwater levels in the Riverdale Subdivision 

prevent,groundwater flow in a westerly direction from the pit. South of the 

L 
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pit, the groundwater leve~s gradually drop toward the southwest in a fairly 

narrow zone between the valley wall on the southeast and Riverdale Subdivision 

on the northwest. The groundwater flow beyond the investigation area is 

unknown but is likely toward the San Jacin-to ~iver. Thus, groundwater 

migration from the French Limited site is predominantly toward the south. 
I 

The groundwater velocity, using Darcian flow, is determined by multiplying the 

coefficient of permeability by the hydraulic head. The groundwater velocities 

at several locations on the site were computed by using a permeability of 

3xlo-2 cm/sec for the alluvial sands. The gradient used and velocities 

calculated are presented on Table 4-10. 

These velocities and gradients are for existing conditions at the site.r. 

Pumping from area sand pits in previous years ·probably resulted in different 

gradients, flow directions and higher velocities than now observed. Therefore, 

the extent of the contaminant plume cannot be located using the present 

gradi~nts and velocities. The better indicator would be groundwater analysis 

;from tonitoring wells. In addition, the permeability of 3xlo-2 cm/sec used 

for the alluvial sands is considered a representative horizontal permeability 

for sands with only trace fines. The clay, silt and silty sand layers in the 

alluvium have lower permeabilities. 

The groundwater flow path from the French Limi_ted site appears to pass beneath 
.. 

the southern portion of the Old Harris County landfill located east of 

Riverdale Subdivisi~n. 

1. ' 
The Pleistocene deposits underlying the Upper Aquifer are predominantly clay 

with t~casional thin discontinuous silt and sand layers. The first significant l ~•S 

sand layer in the Aquitard is at a depth o-=--~~?~x-~~tely ~_!eet. The --:3£-~~ ,;~,.',;,~, 
gradient between the Upper and Lower ~ifers is approximatel~O and by '1fi, .,-1-tL 
conservatively using a permeability of 10-7 cm/sec, the vertical ~ 1/e.1

,..., 

groundwater velocity from the Upper to the Lower Aquifer is approximately 

0.1 feet/year. 
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Table 4-10. Groundwater Grad1ents and Velocities on December 7, 1983 

Distance Between Water Level 
Points Difference 

Direction of Flow '(feet) (feet) 

Main Pit to GW08 60 1. 32 

GW09 to GW20 300 0.68 

GW03* to GW24* 2,200 0.98 

Ma in Pit to Slough 40 2.24 

Slough to GW14 400 0.53 

* Readings on May 17, 1984. 

Note: 3xlo-2 cm/sec used for coefficient of permeability. 

Gradient 
(feet/feet) 

0.022 

0.0023 

0.0004 

0.056 

0.0013 

FRENCH84-S.4/0613HTB4-10.l 

Groundwater 
Velocity 

(feet/day) 

1. 9 

0.2 

0. 04 

4.8 

0.1 

"' \J1 
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I \1 
~.3 GROUNDWATER SAMPLING 

~.3.1 Groundwater Sampling Methodology ;:::::ptJ,...I( 
Twenty-eight new monitor wells, two existing monitor wells, -~w✓r-esidential 

~ells in the Riverdale Subdivision were sampled (see Tab>~:~d Figure 4-12 
i ~ 
for exact ~ocations). The monitor wells were sampled after evacuating a volume 
I 

bf water equal to three to five times the volume in the well casing. This 
' 
water was pumped into drums, using a large peristaltic pump or a construction 

fuip with a PVC dip tube. The samples collected in April 1983 were taken with 

k ~ariable speed peristaltic ptnnp set at a slow pumping rate (400 to 

~00 ml/min). A new length of Teflon tubing was used at each well. Sample 
I 

fractions needed for volatile organic analysis were obtained using a new PVC 

~ailer. All samples collected in November 1983 were taken with PVC hailers. 
r•· 

GW06 and GW12 were evacuated and sampled us1~g a PVC bailer because the water 

level was some 80-feet below the ground surface, and the peristaltic pump was 

not able to pump at this head. 

' 'te 1 .r~sidential" we 11s were sampled at their. pump houses. In both cases, the 

faucets were located downstream of .the holding tanks. 

I 
~.3.2 Chemical Results 

The potential exists for the migration of contaminants 1n surface and ground 

waters. Since the waters can become a supply: for human consumptiQ~, serious 

long-term health effects can result. Therefore, a comparison between 
I Q'>,1~ 

\v.._\ 
',: U"(, I rA-

\ 
I ., . '> ~ 

c!ontaminant levels and human health criteria is appropriate. 

.. ,0 . ...\- \ 
l,v,., l \ D ,,1 . ~ i r• 

In April 1983, the background well GWOl (see Figure 4-12) exhibited ~e ~0 ~~ 
ro••r,· ·} --- \ 

c;hlor~benzene at 7 micrograms per liter (ug/1) or parts per billion (ppb) and ,.I'>. , ;"l > 
alt i,. ppb in the duplicate sample. A trace of phenol (5 ppb) and a relatively J:~c:.;,,ili·,..,J 
hkgh, conductivity of 1,301 micromhos per centimeter (umhos/cm) were observed in 1 ../.Y 
G~Ol (Table 4-11). Mercury was observed in GWOl at trace levels (0.7 ppb) but ~Jr,,

0
:,.,.,.~-

was not found in any of the other wells. 

The groundwater sample taken in April 1983 from shallow well GW08 located near 

the site exhibited significant levels of GC/MS volatiles, phenols (100 ppb), 

and a conductivity of 2,380 umhos/cm. Benzene was found in GW08 at .180 ppb, 

bb 
).,;J1F 
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Table 4-11. Chemi.c'.'1l_~l_y1_~ at lo.\?lls Sanp~in Either April cc tbvmber 1983 __ ----·- -- -----
-- - --- --- ----. --- - -=--- --

llullln < Apdl 198 > < ?tbvmber 1983 > 
1-ealth I e~ I I I cu1s~ cu16 - an 1-- -cu18 --

------
Parmietet"S . ____ lhits _a:iteria_ - a.lll 001D · a.Q2 aD4- GIJ7 .Q,,08 -GDJ G/12 CJ.113 CU14 0119- -am - 001 002 

Convere ional Analysis 
Carbon, m: l.g/1 <l>L <DL <l>L <l>L 6JOO 149000 6CXXlO ~ 91W !BOO 102)() 10:m 500) 4DJ mo 232)() 35800 82Cl)() :mo 
Total (kganic Halogen, 10X ug/1 <IL <DL <l>L <IL 184 29.50 <DL 58 97 52 61 38 91 32 66 49 73 2.50 120 

,!Phenols. Total l.g/1 s.o <DL N\ N\ 4.0 100 17.0 <l>L (l)L 1 <DL <l>L <DL <l>L <DL 2 8 7, <DL 
pH* s.u. 7.1 7.1 7.8 6.7 6.4 6.5 6.2 8.8 6.8 NA 6.4 6.4 5.8 6.4 6.7 6.7 6.8 6.4 7 .1 
OxwctivitY" uiroa/m mi 1301 5CS 1109 783 2380 839 1136 450 N\ 2'.)5 l'J5 108 l)2 361 mo 1210 15&:l 819 

Hetala ........................................................ , ...... N\ ••• •• !A .•.•......• , •.. ; •••......... . H\ ••••• N\ •••••• NA ...... N\.,, ... N\ ••••• N\ •••• ,N\, .... ,N\ •••••. N\ ..... ,N\ •••••. N\ •• , ••• N\ 
<hraw.m ~l SO :ri,0. 17.0 12,0 <l>L 23.0 
O>pper ug/1 7 .6 6,0 <DL <DL 4.9 
Herrury l.g/1 0.144 0, 7 0.3 <DL <DL <l>L 
Lead ug/1 .50 <DI. 5,7 <DL <DL 5.9 ( 
Zinc l.g/1 16,1 11.1 41.6 1&1.3 21.2 ,__ ____ _ 

a:;/t5 Volatiles ...................................................... N\ ..... N\ ............................ <DL. , •• <IJ.. ..... <II. .•.••.••.•••••••.••• <IL ........ , •.• <IJ.. ••••• <IL ••••.•. -:,c ••••• , ••••••• <a.. 
Beni:ere l.g/1 6.6 <J:>L <DL <DL l&:l 100 <DL <l>L <DL 6 11 
Carbcn tetrachlcride ug/1 4.0 <lL <DL <IJ.. 44.0 <JlL <IL <IL <IL <IL <IL 
Chlorobenzere ug/1 lt88 7.0 6.0 6.0 4.0 <DL <DL <l>L <DL 4 2 
Otl.oroethare ug/1 <DL <DL <IJ.. 45.0 4.0 <IL <DL <llL <IL <IL 
l, 1-Dichl.oroethare l.g/1 <J:>L <DL <DL 130 <DL 2 2 <DL <l>L <l>L 
1,2-oi.chlcroethane ug/1 9.4 <DL <DL <DL 4IIJ <DL <DL <IL 2 <l>L 2 
T-1, 2--0i.chloroethere ug/1 <l>L <DL <DL l&:l <DL <DL <l>L <DL <l>L <DL 
Ethylbenzere ug/1 1,400 <DL <l>L <DL 25.0 68.0 <l>L <DL <m.. <l>L (IL 

Hethylere chloride ug/1 1.9 <DL <DL . <llL 74.0 <DL <l>L <l>L <l>L <DL <l>L 
Tetr:achl.«oelhere ug/1 8.0 <lL <DL <DL 910 <l>L <IL <DL <l>L <lJC (IL 

'Jn.chlorae.there ug/1 27 <DL <DL <DL 44.0 <l>L <DL <l>L <DL <l>L <DL 
Toluere ug/1 14,300 <DL <l>L <DL 67 .O 31.0 <l>L <l>L <l>L <DL <IL 
Vinyl chloride l.g/1 20 <J:>L <l>L <DL 39.0 <DL 6 5 <DL <l>L <l>L 

a:;h£; Acid Fzactim ... , .............................................. N\ ..... N\ .... <IJ.. •• ,. ••••• ,. ••• <IJ.. ..... N\ ••• ,.N\, ••• ,.N\ .... .,N\, ..... N\ ... ,.N\ ••• ,.N\ .... ,.N\,. •• ,.N\ ...... N\ ...... m. •..... NA 
fherol l.g/1 3,500 32.0 

a:;/HS Base/Neutral. .................................................. NA ..... NA ..... NA ..................... ,N,\, .... NA ...... NA ...... NA ...... NA ..... NA ..... NA •••••• NA ...... NA •••••• NA •••••• NA ••••• ,N,,\ 

Bis(2"1!thylhexyl)phthalate ug/1 15,000 13.0 
Naphthalere l.g/1 150 6.0 

P<lls/Pesti.cidea, ..................................... <DL ..... <a. .. ,.,N\ ... .,N\,. .. <IJ.. ...... <IJ.. ••••• <DL ..... NA ..... H'. ...... NA ...... H'. ...... NA ..... N\ ••• ,.N\ ...... ~ ...... ~ ...... N\ ................ NA 

NA • rot analyzed 
<DL • less than dete::tion limit 
* measured in the f ielcl 

_, 

Cf\ 
(X) 
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w?ich islapproximately 30 times above the proposed 10-S incremental cancer 

rtsk hum~n health criterion of 6.6 ppb (see Appendix F). Benzene was also seen 
I I in GW09 at 100 ppb. Carbon tetrachloride in GW08 at levels of 44 ppb exceeded 

tf•.humJ health criterion of 4.0 ppb. Well GWOB also contained significant 

levels of 1,2-dichloroethane (440 ppb), which exceeds the criterion of 9.4 ppb. 
I 

Vtnyl ch~oride at 39 ppb was also present in GW08, which is double the health 

criteria of 20 ppb. Other volatiles (chloroform, methylene chloride, 

t~trachloroethene, and trichloroethene) were present in GW08 at levels 

e*ceeding hunan health criteria. 

TilolR and USEPA sampled wells GW08 and GW09 on October 7-9, 1981, and found 

s~bstantial levels of volatile organic compounds (see Table 4-12). The levels 

of contamination ·in April 1983 were similar for many of the compounds,.·detected. 
I 

Seasonal·hydrologic factors could account for the concentration differences 
I , , 

o~~erved. 

' Deep wel~ GW06 was sampled in April and again in November 1983 (see Table 4-13) 

and showed much· lower TOC and conductivity levels than GW08 and GW09. The pH 

w~s 9.2 in April and 9.3 in November, whereas the shallow aquifer had pH in the 

range of 5.4 to 7.1. Deep well GW12 (see Table 4-11) had a pH of 8.8, almost 

a~ high as GW06. This high pH is common for the deeper aquifers in the area. 

GW02 into the Aquitard had a pH of 7.8, and the two samples in the Riverdale 

Subdivision (GWl0--52 feet, GWll--87 feet) had pH of 7.7 and 7.6,_ respectively. 

Pleliminary results from deep well GW06 indicated traces of four GC/MS 
' 

vplatile~. Upon further investigation the casing was found to have a split in 
I 

i~ potentially allowing contaminated shallow ground water to enter the casing. 
I 

The ~11;was punped extensively to remove any contaminants that could have 
I : 

ehtered ~he lower aquifer, the casing drilled out to the clay layer and then 

the hole was sealed from the bottom up with a cement-bentonite slurry. A new 

deep well GW25 was drilled in the immediate area, and chemical results will be 
I 

available shortly. 

I 
The deep well GW12 installed in November 1983 north of U.S. Highway 90 was 

analyzed: by GC/MS for volatiles, but nothing was found above detection limit. 

T~e shal:low well GW13 adjacent to GW12 had a pH of 6.8, and exhibited no 
' I 

cont~minatio~ in the GC/MS volatile fraction either. 



I 11 ,, 
I 

I 
I 
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Table 4-12. 
'' 

Summary of French Limited Groundwater Chemistry by TDWR and 
USEPA, October 7 to 9, 1981 

Well Number 

Parameters Units GW08 GW09 

Sample No: (Organic) 495 496 

:Ac id Compounds 
Phenol ug/1 102 122 

I 2,4-Dimethylphenol ug/1 57 I 

i 
I ' . Base Neutral Compounds 

Naphthalene ug/1 112 26 
I'· 

:volatile Compounds 
Carbon Tetrachloride ug/1 29 
Benzene ug/1 148 134 
1,2-Dichloroethane ug/1 1,631 
1,1-Dichloroethane ug/1 255 
1,2-Trans-Dichloroethylene ug/1 1,924 
Ethyl benzene ug/1 16 52 
Toluene ug/1 47 17 
Trichloroethylene ug/1 217 
Vinyl Chloride ug/1 209 
Chloroform ug/1 584 
Methylene Chloride ug/1 728 

70 



~.,.-, 

·~ ,~. 
'~ ·! 

t~ 
~ 

:ij 

~ 
" ~ 

'1 I 

FRENCH84-S.2/0613ACT4.14 

71 

Three other shallow wells (GW14, GWlS and GW16) were installed in November 

north of U.S. Highway 90. Well GW14 exhibited l ppb phenol, 52 ppb TOX, and 

was free of GC/MS volatile contamination. GW15 showed 61 ppb TOX (38 ppb 1n 

the duplicate}, and traces of two comp9unds in the GC/MS volatile scan: 

1,1-dichloroethane at 2 ppb (2 ppb in the duplicate); and vinyl chloride at 

6 p pl;> (5 ppb in the duplicate). GW16 further west of GWl 5 was free of GC/MS 

voiatile contamination. Well GWOS north of U.S. Highway 90 was free of GC/MS 

detectable cont'amination in both the April and November samples (see Table 4·-13). 

Wells GW02, GW03, GW04, and GW07 are located south of Gulf Pump Road. In April 

1983, shallow ,.-ell GW07 exhibited 6 ppb of chlorobenzene. The shallow well 

GW07 exhibited 6.3 ppm TOC and 184 ppb TOX, while the adjacent deep well showed 

no detectable levels of either of these indicators. GW03, immediately south of 
:,-. 

Gulf Pump Road, exhibited 20 ppm TOC and 94 ppm TOX in April. The November 

Sall)ple from GW03 was analyzed by GC/MS for volatile compounds (see Table 4-13) 

and showed benzene at 22 ppb; l 1 1-d ichloroethane at 23 ppb; 1, 2-dichloroethane 
I 

at '25 ppb; trans-1,2-dichloroethene at 8 ppb; and vinyl chloride at 5 ppb. 

GW04 exhibited a high conductivity (1,109 umhos/cm) but otherwise appeared 

uncontaminated. Well GW04 is screened in the same formation as the background 

well (GWOl) which also exhibited a high conductivity. 

Six more shallow wells (GW17 through GW22) were installed south and west of the 

French Limited site in November 1983 to better evaluate groundwater gradients 

and chemistry. GW17 at the far west end of the site showed 2 ppb 

1,2-dichloroethane. GW18 in the Riverdale Subdivision was free of GC/MS 

volatile contamination.. GW19, at the edge of the old Harris County landfill 

southeast of Riverdale, showed 23,200 ppb TOC and a conductivity of 1,731 

umhos/cm, but showed no contamination in GC/MS volatile fraction. GW20, south 

of Gulf Pump Road near the west end of the main pit and east of the old 

landfill, showed a TOC of 35,800 pp~, benzene at 6 ppb, and chlorobenzene at 

4 ppb. Well GW21, southwest of the lake south of Gulf Pump Road and screened 

through the landfill, had higher levels of contamination than GW20: 82,900 ppb 

TOC; 250 ppb TOX; 11 ppb benzene; 2 ppb chlorobenzene; and· 2 ppb 

1,2-dichloroethane. GW22, east (and upgradient) from GW21, was free of GC/MS 1 

___..vl o 5~pl~- i/J qi!► ,,- c--o' 
I JI 1/-( [J.,f( . 111.(),,,Jt' 
IJJ µ · \ 5'1 o/r '-'f 

.n C <}, \· .;.,, ( C iJ) ~ ,-:-.,, \ cl~-:i.-' o 
(l;;w 

volatile contamination. 
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Table 4-13. Chemical Analyses on Wello Sampled in Both April and November, 1983--Frerw;,h Limited Site 

Hwaan 
Health GW03 GWOS GW06 CWlO GWll 

Parameters Unite Criteria 4/19/83 11/29/83 4720/83 11/30/83 4/20/83 11/29/83 4/18/83 11/29/83 11/29/83 4/18/83 11!29/83 

Conventional Analysis 
1Carbon. TOC ug/1 20000 21200 3400 7600 4800 S900 4300 <DL (DL <DL <DL 
'Total Organic Halogen, TOX ug/1 94 280 81 100 <DL 170 (DL 100 63 (DL 68 

Phenols, Total ug/1 NA 2 <DL <DL NA <l>L (DL <DL (DL 1.0 <DL 
pH* s.u. 6.2 6.4 S.4 S.9 9.2 9.3 7.7 NA NA 7.6 NA 
Corductivity* 11Dhos/cm 607 615 151 175 521 493 483 NA. NA 503 NA 

Meta lo •••••••• , ••••••••••••••••••••••••••••••••••• • NA •...•• . • NA .•••....••••••.• . HA •••••••• NA ••••••• • HA •••.•.. • NA •••••••• NA •••••••• NA •••••••• NA •••••••• NA 
O\romiu:n ug/1 50 13.0 
Copper ug/1 4.3 
Mercury ug/1 0.144 O. 3 
Lead ug/ 1 SO (DL 
Zinc ug/1 49.5 

CC/MS Volatiles •••••••••••••••••••••• •~_;:-..........:_• ,NA •• , •••••• , ••.••• (DL ••••••• (DL •••••••• NA •••••••••••••••••• HA ••••••• (DL, •••••• <DL •..••••• NA ••••••. (DL 
Benzene ug/ l ~ 22 (DL . .-· 
l, 1-Dichloroethane ug/1 23 (DL 
1,2-Dichloroethane ug/1 9.4 25 12 
T-1, 2-Dichloroethene u,/1 8 20 (_ 1 ~ 
Tetrachloroethene ug/1 8.0 <DL 16 = 
Trichloroethene ug/1 27 <DL 8 '1;;...,------
Vinyl chloride ug/ 1 20 5 <DL 

CC/MS Acid Fraction •••••••••••••••••••••••••••••••• NA •••••••• NA •••••• <DL •••••••• NA ••••••• (DL •••••• , .NA •••• , ••• NA •••••• , .NA ••••• , •• NA •• , •••• <DI.. ••••• , •• NA 

CC/MS Base/Neutral ••••••••••••••••••••••••••••••••• NA, ••••••• NA •••••• <DL •••••••• NA ••••••• (DL ••• , •••. NA •••••••• NA •••••••. NA, ••.• , •• NA ••••••• (DL ••••••.• NA 

PC Ba/Peat icides ••••••• , •••••••••••••••••••••••••••. NA •••••••• NA •••••. (DL •• , ••••• NA •••••••• NA •••• , , • , HA •••• , • , . NA •••••••• NA •.•• , • , • NA .•••••• ,NA ••••••.. NA 

NA• not analyzed 
<DL • less than detection limit 
* measured in the field 

-..J 
t...J 
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The residential wells GWl0 (87 feet deep) and GWll {52 feet deep) located in 

Riverdale Subdivision were sampled in both April and November 1983. Samples 

from both wells were analyzed by GC/MS for volatile organics in November and 

did not show any contamination. Well GWll was analyzed for the GC/MS acid and 

base/neutral fractions in April, but nothing was detected in these samples. 

4.3.3 Assessment 

Geotechnical and chemical data indicate that ground water in the immediate pit 

area is heavily contaminated. South of the site this heavily contaminated area 

e~tends approximately 200 feet from the pit or just beyond Gulf Pump Road (see 

Figure 4-13). Groundwater wells GW08 and GW09 in this area had elevated 

concentrations of over a dozen volatile organic compounds similar to those 

found in the main pit sludges. It appears that ground water around ~he pit is 

becoming heavily contaminated through some·leaching action of the main pit 

sludges. 

Just beyond this heavily contaminated area is an area of less contaminated 

ground water (see Figure 4-13). Groundwater wells GW03, GW20 and GW21 all show 

lower concentrations of several of the same compounds seen in wells GW08 and 

GW09. The exte(-;:;:;·h)s less contaminated 

between GW21 and~~ \ U\ 
area is unknown, but lies somewhere 

The old Harris County landfill adjacent to the Riverdale Subdivision appears to 

have contributed contamination into the Upper Aquifer. Groundwater welts in 

and fill, GW07j and G~l9 on the ~st side, GW20 and GW21 on 
r.JO \10.111.-e.':> ~f"\-1,,,-. w-f(\ ,b 

on the south side exhibited elevated concentrations of 
I 

cor-f'<:-
. ---1--1J.-' .,,a• I 

11 . b l . ~,t 1,. d 

the east side, 

r more of o ow1.ng: TOC, enzene, ch orobenzene arsen 1c and ·-'~rf's:;:;--ii 
Arsenic and barium were no oun a -~-Fr"ericn:Cimited--si te and the 1·,-/ f'" 

found at the site were minimal. These findings indicate 

the landfill is contributing to groundwater contamination south of the French 

Limited site. 

Unregulated and indiscriminate dumping of wastes in the area, both past and 

present, could have resulted in the dumping of some hazardous wastes in the old 

landfill. A Texas Department of Water Resources District 7 representative 

reported that standing water in the trenches at the old landfill had an oily 
" •-... 

film and a chemical odor (TDWR Memo, April 1984). 
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Two additional areas of slight groundwater contamination were found: one along 

the slough west of the pit and south of U.S. Highway 90, and the other 

northwest of the site around groundwater well GWlS. 

Well GW17, west of the main pit and north of Riverdale Subdivision, showed a 

trace of volatile organic contamination. This appears to be a result of 

leaching of the sludges which were in the slough west of the main'pit but south 

of U.S. Highway 90. If this is the case, all the ground water under the 

slough likely contains similar contamination. The removal of sludges in 1981 

has eliminated much of the original source of this contamination. 

Well GW15, several hundred feet north of U.S. Highway 90 northwest of the 

main pit, showed traces of two volatile organic compounds similar to those 
~~. 

found in the pit sludges. The wells closer to fhe main pit, GW12 and GW14, 

indicated no detectable organic contamination. In addition, the wells further 

away from the French Limited pit but closer to the Sikes Disposal Pits, GWOS 

and GW16, showed no organic contamination. Well GWOS did indicate some metals 

contamination {13 ppb chromium) when sampled in April 1983. 

All of the wells in the vicinity of the site indicate the presence of TOX at 

levels over that of the background well GWOl. Although many of the wells did 

not indicate contamination by specific organic compounds, the incidence of TOX 

in the ground water indicates probable contamination by synthetic organic 

compounds. At this time, however, no TOX criteria have been set for drinking 

water or surface water, and no concentration limit has been established for 

alarm levels of TOX. 

In sunmary, heavily contaminated ground water appears to extend south of the 

main pit to Gulf Pump Road and up to 200 feet radially out from the pit in all 

other directions. Ground waters between Gulf Pump Road and the drainageway to 

the south (approximately 700 feet) are less contaminated. Contamination in 

this area, however, can not be attributed solely to the French Limited site. 

There are strong indications that the Harris County landfill is contributing to 

the groundwater contamination in this area. 

. ·-e: 
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There is also an area of slight groundwater contamination along the slough west 

~f the main pit and south of U.S. Highway 90 and an unexplained pocket o~S~·,Jf-f:' 
contamination northwest of the site near GW15 (see Figure 4-13). 

4.4 BATHYMETRY/SUB-BOTTOI PROFILING 

Methodology 

The French Limited pit was originally formed by the dredging of sands out of 

the pit. Because the pit remained filled with water during this sand mining 

operation, the exact depths of excavation or the pit volume are unknown. After 

about 1965, the pit was used for disposal of industrial waste. 

A bathymetric and sub-bottom profile survey of the French Limited disposal site 

was conducted on April 12-14, 1983 to characterize the main waste pit ,. 

morphology, determine the volume of water in the pit, and define the areal 

distribution and volume of sludge in the lagoon. 

The survey was conducted from a small boat using a Del Norte trisponder 

microwave positioning system, an Esterline Angus Model PD2064 digital data 

logger, a Raytheon Model D719 fathometer, and a Klein Model 531 combination 

side-scan sonar and sub-bottom profiling system. 

Horizontal positioning was accomplished using a Del Norte Trisponder microwave 

system. The positioning system was coupled to the digital data logger which 

automatically recorded the position of the boat every 30 seconds while the ooat 

moved at speeds of 2 to 4 mph (1 to 2 m/sec). After the survey, track lines 

showing the boat position at all times were plotted by computer. Survey 

transect lines were made at sufficient spacing to provide complete coverage of 

the lagoon. Areas of special interest were surveyed with closely spaced track 

lines, and sometimes tracks were repeated to increase resolution. 

The fathometer, which has an accuracy of ±0.l foot, and the positioning 

system, which is accurate to ±3 feet, were calibrated the morning of the 

survey. The sub-bottom and side-scan sonar system are factory calibrated. 

+n November 1983, sediments in the main pit were sampled with a vibracore 

device to further evaluate sludge thicknesses. Cores COOl through COlO were 
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~ollected from the main pit, while three additional cores (COll through C013) 

were taken from the lake south of Gulf Pump Road to determine the appearance of 

\sediments. 
I .. 
~er~ collected and chemically analyzed for -pollutants. The chemical findings 

Two composite samples of cores from the main pit (SE25 and SE26) 

bl.re ~iscussed in Section 4.6.2. 
I, . 

I _: 
?i,.4.2 Results ~~ 
'.fhe bathymetric map showing water depths in the French Limited main pit is\JJQ-,f~L-e_ 

s V'- c,... 
shown in Figure 4-14. The deepest area .in the pit exceeded 18 feet in ~r~-~ 
I • ,.;'Y ·J--'--(' 
~id-April 1983, when the water in the pit had an approximate surface elevation ~ e \ 

?\ ,<, Pc\ 
of 10.6 feet above mean sea level. 
' 

The average depth of water across the r; r'' 
JU-- . 

~ntire pit was 10.6 feet at the time of the survey. 

approximately 24.5 million gallons of water. 

' 

The pit contained 

' Two small areas at the extreme east and west· ends of the pit were not included 

in the survey. At the east end, an area of about 0.5 acre was too shallow for 
I 

' ,. o,J':. 
\.tv• -

'"lrJT 
., urp,t,.- . 
¢<> 

the boat and survey equipment to enter. The water depth in this area was about 
I 

~ne foot. At the far west end of the pit, a containment boom holding back 
I 
floating sludge prevented measurements. The area behind this boom is about 
I . 1,15 acre, with a water depth of about 4 feet. The water volumes in these 

areas are included in the volume estimates above. 

I 
~uh-bottom profiler records exhibited acoustic _imagery typical of extremely 

~ine-tgrained sediments or highly organic sediments at the water/bottom 11;1,•.~J 
I I / n"' S 
interfa~e. Below the interface, interbedded, unconsolidated sands we~--..c___-~r-
1 ' I / ' • 

1 observed to depths of more than 50 feet below the lagoon surface. , e records 
I : , 

.--r
1 

~ere indicative of interbedded sands or fine-gr_aineg_,_siltyJ_an . .s-in.t.e.r..s.p.er-s-ed---,-- - ·-
I ~ith thin clayey sand layer~:_....,Hydrocarbon or organic sludges appear as 

-,caustic haze on the sub-bottom profiler record. The sludge areas detected by 

t!he sub-bottom profiler indicate that the sludge is concentrated in depressions 

~n the lagoon bottom. The sludge is recognized as the acoustic shadow 
I 

ipimediately above the first acoustic return from the underlying sand surface. 

Eraluation of acoustic records indicate that the sludge within the main pit is~'<. 

cl~nc~ntrated or pooled in the deepest areas (see Figure 4-14). Numerous sludge J 
dl~mps or, deposits exist around the banks at or near the water edge. In 

[i 
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addition to the material that may have been disposed directly into the water, 

; these deposits on the banks apparently seep or flow downgradient into the pit. 

The lack of significant accumulations of sludge on the submerged slopes of the 

pit suggests that the sludge ponds at the ·bottom through gravity flow. Probing 

( with rod,s 

I sediments 
I ' 

along the south bank near the east entrance indicated that the 

were a high viscosity material. Sampling with a PVC pipe in April 

'was 
I 

not successful. 

,In November 1983, the water elevation in the main pit was about 11.6 feet above 

mean sea level, or about one foot higher than in April. The ten core samples 

(COOl through COlO) taken from the main pit in November 1983 are shown in 

Figure 4-14. A summary of the findings at each coring station is presented 1.n 

Tabie 4-14. 

In general, the coring observations confirmed the acoustic measurements made 1n 

April 1983. However, coring at some locations (such as C003, C004, C007 and 

C009A) seemed to yield sludge thicknesses greater than the acoustic 

/measurements. The acoustic measurements had no way of yielding information on 

the sands b~low the sludges. The coring at every station indicated that oily 

or tarry sludges appear to have penetrated the native sands, leaving them 

heavily s t_a_i_n_e_d_. ______________________ . .,?7 ~: ?-~--e-~~:0~--~✓ __ ,,_:_;_N_p_:_:.-_~ ,-
_ _..,,...---.... __ 

The acoustic measurements (see the contours in Figure 4-14) made 1.n April·l983----...._ 
') 

.s.ugg~~at the main pit might contain 200,000 cubic feet of sludge mate.:..§_~.!--·-·· 
- ... - - . -··---··· -- - ... ------·--

,Coring in November 1983 indicates this is a lower limit to the sludge volumes 
I 

:in the pit. The cores where sludge thicknesses exceeded the acoustic 

.observations were in the central and western portions of the pit. Based upon 

these limited measurements, the volume of sludges could easily approach 

,300,000 cubic feet. 

These numbers provide only a general indication of the sludge amounts in the 

:pit, because acoustic measurements are limited by the physical differences 

between the sludges and the underlying sands. Since sands and sludges may have 

become intermixed over the years by slumping or other processes, acoustic 

measurements may not clearly distinguish all of the sludge deposits. Similarly, 

coring ,provided-,a visual means of distinguishing between the sludges and the 
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Table 4-14. Core Observations in Main Pit, November 1983 
' : 

St a tion 

COO! 

C002 

C003 

LC004 

coos 

C006 

,JC007 

coos 

Water 
Depth 
(ft.) 

5 

20 

12 

17 

20 

18 

17 

20 

Depth/Interval 
(ft.) 

0-0.5 
o. 5-1.0 
1.0-2.0 
2.0-2.5 

0-6 

0-2.5 

2.5-3.0 
3.0-3.8 
3.8-4.0 

0-0.5 
0.5-1.0 

1.0-4. 0 

4.0-4.5 

0-2.0 
2.0-4.0 
4.0-4.5 

0-0.5 
0.5-4.5 

0-0.5 
0.5-1.8 

1.8-2. 0 

2.0-2.3 
2.3-2.6 

0-1.0 
1.0-1.5 

0-4.0 
4.0-5.5 
5.5-5.7 

Core .Description 

Tarry elastic sludge 
Tarry silty sand 
Tarry sand 
Dark brown sand 

Sample not retained 
Pushed by hand to 
6 feet; very hard 
layer encountered at 
that depth 

Oily liquid with hard 
particles 

Elastic," oily liquid 
Rubbery, tar-like solid 
Tarry sand 

Silty, oily liquid 
Brown, silty, rubbery 

solid 
Silty, oily solid 

(not tarry) 
Gray, medium granular 

sand 

Black stringy tar 
Tarry black/gray sand 
Gray sand 

Black tar 
Brown sandy tar 

Liquid sludge 
Semi-liquid; firmer 

at bottom 
Gelatinous sludge with 

hard globules 
Dark gray gelatin 
Gray sand 

Oily colloidal sludge 
Gray gravelly sand 

Black/brown tarry sludge 
Brown silty tar 
Gray/black sand 

Acoustic 
Observations 

Sludge less than 
0. 8-fee t thick 

Sludge 0.8 to 1.6 
feet thick 

~-
Sludge less than 

0.8-feet thick 

Sludge less than 
0.8-feet thick 

Sludge about 
2...:fee t thi:ck 

Sludge less than 
0.8-feet thick 

Sludge less than 
0.8-feet thick 

Sludge less than 
0. 8-fee t thick 

Sludge about 3 to 
4-feet thick 
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Table 4-14. Core Observations 1n Main Pit, November 1983 
(Continued, Page 2 of 2) 

Station 
Water 
Depth 
(.ft.) 

C009B 19 

COlO 20 

Depth/Interval 
(ft.) 

0-2.5 
2.5-3.5 

3.5-3.7 

0-2.0 

2.0-3.0 

Core Description 

Soupy black oily sludge 
Black globule sludge 

with silt and rubbery 
solids 

Gray/black sand 

Black oily sludge with 
globules 

Dark gray clayey tar 
with intermixed 
stringy tar 

Acoustic 
Ob se rva tions 

Sludge about 3 
4-feet thick 

Sludge about 
2-feet thick 

h· 

to 
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---------
However, coring yielded information limited to onl·y···-~ 

tho~e ten sites. Volume calculations based upon only those ten sites are ) 
general estimates at best. ______________________ .. . . •·-' --~5 ·5-t;_-i;;:rJ:7?!0/-i;·~ I Jh_,.t

v1J (,"wf b-t do. -/-"'~ 

feet (see Table 4-14) of 15 ,~P,.,,f~r; f;:- e ,-tl!lr~ 
Since almost every coring station indicated 1 to 4 

heavily contaminated sands beneath the sludges, there could be substantial c.,- rr";,·• 'iJ r ·J' • 
,))' ... ~ 

quantities of this material beneath the sludges. Given the area of the main eb1 · 

pit, there could be 500,000 to 1,000,000 cubic feet of oil- and 

tar-contaminated sands beneath the sludges in the pit. 

Three cores were collected with the vibracore from the lake south of Gulf .Pump 

Road. These cores (COll through C013) are described in Table 4-15. The 

locations of these cores are shown in Figure 4-15. The black gelatinous liquid 
"'· 

layer exhibited an organic chemical odor at· the time of coring. Sediment 

samples S006 and SE22 were collected from this lake for chemical analysis, with 

these results being presented in Section 4.6.2. 

4.5 SURFACE WATER/PIT WASTEWATER SAMPLING 

4.5.1 Surface Water/Pit Wastewater Site Selection and Sampling Methodology 

Pit Wastewater 

Four surface water'and six wastewater samples were collected for analysis from 
I 

sites identified in Table 4-16. In April 1983, samples SWOl and SW02 were 

collected from the waste pit at levels 1 to 1.5 meters above the pit bottom. 

SWOl and SW02 represent composites of samples collected along lines that

transverse the waste pit (Figure 4-16). Four aliquots were obtained from 

distinct points along the transverse line and then composited. Each aliquot 

was 'obtained by lowering Teflon tubing to the desired depth and sampling with a 

peristaltic pump operating on low speeds. 

In addition to the preceding lagoon wastewater samples, a survey was done in 
I I 

April 1983 to determine water stratification in the waste pit. Conductivity, 

dis~olved oxygen, pH and temperature were measured at two linear transects 

(nor.th-south) corresponding with SWOl and SW02. Parameters were measured at 

four points along each transect. Results from the water stratification survey 

indicate dissolved.oxygen stratification but no pH, conductivity, or 

temp~rature .$_tratification (Table 4-17). The dissolved oxygen chemocline 



I 

Table 4-15. 
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: ! I: 
I Stati'on I 

I I: Ii: 
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I ,,. 
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I ! 

' i 
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Core Observations in Lake South of Gulf Pump Road, November 1983 

Water 
Depth 
(ft.) 

15 

17 

16 

Depth/Interval 
(ft.) 

0-2.0 
2.0-3.7 

3."7-4.0 

0-0.5 
0.5-3.0 

3.0-3.4 

0-0.2 
0.2-0.7 
o. 7-1.0 

Core Description 

Black Gelatinous liquid 
Black silt with more 

coarse sand at bottom 
Light gray sand 

Black gelatinous liquid 
Black silt changing to 

silty sand, then gray 
sand near bottom 

Coarse brown sand with 
gravel 

Black liquid 
Dark sand 
Brown coarse sand 
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SWOl 

SW02 

SW03 

I 

SW04 

' SW05: 
I 

SW06\ 

SWMAPT 

SW07, 08, 
09 
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Surface Water Sample Sites 

Rationaie 
i 
I 

i 
Composite sample from eastern end of waste pit at a 2 to 
6 foot depth 

Composite sample from western end of waste pit at a 3 to 
10 feet depth 

Grab sample from abandoned sand pit east of the main waste 
pit 

Grab sample from abandoned sand pit south of the main waste 
pit 

:· 
Grab sample from slough north and west of the main waste p{t 

\ 
Grab sample from fishing hole beneath U.S. Highway 90 bridge 

Survey to determine any stratification of pH, conductivity, 
or dissolved oxygen in main waste pit 

Samples from top, middle and bottom water layers at the 
center of the main waste pit 

J -
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Table 4-17. French Limited Main Pit Stratificaticn Survey Results 

_April, 1983 ____ - --- - ----- -
-- --• - -- . - . --- - ----

---=--::..---. --===-.-:=-=-=---

Staticn 1 Station 2 Station 3 Staticn 4 
Site/ 
~pth 'Jemp. Iii O:nluct ivity 

. 
D.O. '&op. Iii Qn:iuctivity_ D.O. 'Ieop. p{ <hn:iuct ivity D.O. ~- pi Conductivity D.O. i 

(ft.) (°C) (uuhos/an) (ppn) (°C) (uoros/an) I <wn> (°C) (Ullb)s/an) (ppn). c·c> (uaros/cm) (RJXl) 

Sanfle 001 

1.6 Zl.O 8.0 445 8.7 19.6 8.2 443 8.8 19.7 8.3 443 8.8 19.7 8.3 443 8.9 
6.6 19.4 7.9 445 8.5 19.2 8.1 443 8.0 19.2 8.1 443 8.1 19.2 8.1 444 8.2 

10.0 17.6 7.7 460 4.4 16.8 7.9 463 3.7 16.4 7.7 482 2.0· 16.2 7.5 482 1.8 

Sanple 002 

1.6 Zl.5 8.4 447 8.3 a>.8 7,9 445 7.7 20.9 8.1 445 20.8 8.0 446 
3.3 20.4 8.1 447 20.6 7.6 446 
5.0 ZJ. 7 8.0 445 D.5 7.9 445 
6.6 20.1 7.2 445 -
8.2 19.2 7.6 447 18.8 7.7 449 

Sample~ 

1.6 2).4 8.4 445 8.8 
3.3 20.3 8.4 445 8.8 
5.0 7>.1- 8.3 444 8.7 
6.6 19.6 8.2 444 8.4 
8.2 17.9 8.1 444 7.5 

10.0 16.9 7.9 447 6.1 
11.5 15.3 7.4 476 1.2 
13.0 14.3 7.3 494 0.1 
15.0 13.9 7.3 505 0.2 "! 
16.5 13.8 7.3 51l> 0.2 
18.0 13. 7 7.2 510 0.2 

C0 
-.J 
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occurred at 10 to 12 feet. Vertical profiles consisted of surface, mid-depth 

and bottom measurements at these points. A single vertical profile was taken 
I 

at the· center of the main pit (SWMAPT) at 1,5-foot intervals. 

In No~ember 1983, three more pit wastewater samples (SW07, SW08 and SW09) were 

colle~ted from the same location in the center of the main pit. These samples 

were ~ollected with a peristaltic pump and Teflon tubing lowered to depths of 
r • f 2-, 9-, and 17-feet below the pit sur ace. 

Surface Water 

In addition to wastewater samples taken· from the French Limited pit, four 

surface water samples were tJken from area ponds and drainageways. Sample SW03 

was a grab sample taken from the abandoned sand pit immediately east of the 

.main waste pit. Sample SW04 was a grab sample taken in the pond (abandoned 

sand pit) south of Gulf Pump Road. Sample swos·was a grab sample taken from 

the sw~mpy drainageway north :of U.S. Highway 90. Sample SW06 was a grab sample 

taken 1,n the "fishing hole" beneath the U.S. Highway 90 bridge. 
i 

4.5.2 Chemical Results--Surface Water and Pit Wastewater 

The conventional analyses (primarily indicator parameters) of surface waters 

from the French Limited site ~icinity are shown in Table 4-18. The analyses 

for metals, PCBs, pesticides,\ and GC/MS fractions are summarized in Table 4-19. 

Pit wastewater samples SWOl and SW02 were taken from the main pit, and both 

exhibited traces of phenols (see Table 4-18), All three wastewater samples 

from the main pit (SWOl, SW02! and SWMAPT) exhibited elevated TOC levels (62,000 

to 62,700 ppb). The three wa~tewater samples collected in November 1983 (SW07 

through SW09) generally showed increasing contamination at greater depths. The 

sample taken from a 2-foot depth (SW07) contained 19,100 ppb TOC and 110 ppb 

TOX. SW08, taken 9-feet deep, showed 28,700 ppb TOC, 77 ppb TOX, and showed 

two base/neutral fraction chemicals above detection limits 

[bis(2-ethylhexyl)phthalate at 3 ppb and di-N-butyl-phthalate at 2 ppb]. The 

deepest sample, taken from 17 feet (SW09), exhibited a bluish tint at the time 

of collection, and showed 534,000 ppb TOC and 160 ppb TOX. This sample was 

free of pesticides and GC/MS acid fraction pollutants, but contained numerous 



T4ble 4-18. Ftereh Limited Surface Weer ,nd l.agOO'I Water Chm.cal Anllysis l!ea.ilbl 

IUlllllHeslth 
Patameterll lhits O:iteria J'ncicleR:ie Ra~e S.01 Sff\Pl' SIJ2 

Date Collected < 
; 

Depth (feet) 1-10 l-18 HJ 

O:invetCiarial Analyeis 
earlxin, me ~I 11/11 lOZ>0-534000 62200 62000 62700 
mx: us/1 Sill S&-66 <l>L 66 58 
Pneaols l.g/1 3,500 9/10 2-34 13 a\ 34 
pl" s.u. S.0-6.4 -· -8.0 · 8.4 - 7.7 

·Cooluct ivity"' 'IIJf'a/ era 355-453 453 41+5 446 
Terq,erature* ·c 18.4-21.0 18.4 3).4 21.J 
Piaaolved Olcygen ng/1 6.7 8.8 

* Avezage Values. 
t Realug talcen with pl paper, all others with pi electrode. 

NA• rot aralyzed. 
<l>L • lesa Ihm detection limit (see Appen:lix I). 
TIIUl .. PIID-
Uf/1 '" p'° . 

.. , 

S.03 S,0]) 5,04 s.os 

April 14-16, 1983 

1-10 l-10 .J-16 l-3 

lll)() 10200 12200 35700 
<IL <IL <IL <IL 

2 4 4 10 
- -·1.1 7.1 6.9 7.2 

3112 3112 355 la) 

18.6 18.6 17.8 21.0 

S.o6 

> 
1-3 

123)() 

<DL 
.J 

7.1 
l>5 

3:>.2 

Rl&QS/+-5.4/061 :\fI114-l8. l 

S.07 Sa)S am 

(--N:7,,aii:,er 76, 1983-> 

2 9 

19100 28700 
110 17 

-- <IL 3 
S.Ot s.ot 
12) 120 

19.0 19.0 

17 

s~ 
l<O 

s 
S.ot 
43) 

19.0 

c::x, 

'° 
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Table 4-19. French Limited Surface and.Lagoon W•ter Chemical Analyai~ Results 

Human Health 
Parmaetera Criteria Incidence Range SWOl SW02 SW04 SW05 SW06 SW08 SW09 

Date Collected 

Depth/Range 

<-------------------April 14-16, 1983-------------------> <--November 26, 1983--> 

feet 1-10 1-8 3-16 1-3 1-3 9 17 

Metals •••••••••••••••• , ••••••• , , ••••• , •• , •• ~ •••• , ••••••••• , ••••••••• ·., •••••••.•••.••• ,.NA ••••• ,.,, ••• , ••••••••• ,,., ,NA •••••..•.•.••. ,,NA •••••••••• NA 
Chromiur:i ug/1 SO 2/3 10.0-11.0 13 · 10 11 
Copper ug/1 3/3 5.6-6.6 6.2 5.6 6.6 
Mercury ug/1 2.0 2/3 0.3 <DL 0.3 0.3 
Zinc ug/1 3/3 13.2-17.9 13.2 16.8 17.9 

Pesticides ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••.••.• <DL ••••••.•• <DL 
BHC,G (Lindane) ug/1 0,186 4/7 · 0,003-0,045 0.003 0.003 0.045 0.005 

CC/KS Volatiles ............... , ... , ••••••• , ..................... , ...... , , ....... , .••• , .NA, ............... <DL ••••••• ,NA· ...... <DL ...... <DL ... , ....... . 
Benzene ug/1 6.6 2/5 2-1500 2 1500 
Chloroform ug/1 1.9 2/5 3-390 3 390 
1,1-dichloroethane ug/1 2/5 2-210 2 210 
1,2-dichloroethane ug/1 9.4 2/5 4-190 4 190 
1,1-dichloroethene ug/1 0.33 1/5 13 (DL 13 
T-1,2-diehloroethene ug/1 1/5 350 (DL 350 
1,2-dichloropropane ug/1 87 1/5 17 (DL 17 
Ethyl benzene ug/1 1,400 1/5 580 <DL 580 
Tetrachloroethene ug/1 8 1/S 63 <DL 63 
Trichloroethene ug/1 27 1/5 110 <DL 110 
Toluene ug/ l 14,300 1/5 410 (DL 410 
Vinyl chloride ug/1 20 2/S 2-180 2 180 

CC/KS Acid Fraction ••••••••••••••• , •••••••••.•• 0/S, ••••••••••.•••.•••••. <DL •••....•••.. NA ••••••••• , •••••• <DL ••••.••• NA •••••• (DL •..•.• <DL ..•.•.... <DL 

CC/KS Base/Neutral 
Acenaphthene 

............. , .............. , ......................... (DL ............ NA ................ (DL •.•...•. NA .... ,. (DL .........•.•.•...•... 

Al:. enaphthylene 
Anthracene 
Benzo{A)anthracene 
Bis(2-ethylhexyl) 

phthalate 
Chrysene 
Di-N-butyl-phthalate 
Fluoranthene 
Fluorene 
Na pht hal ene 
Phenanthrene 
Pyrene 

NA • not analyzed. 

ug/l 20 1 /5 260 (DL 260 
ug/1 1/S 240 (DL 240 
ug/1 0.028 1/5 220 (DL 220 
ug/1 0.028 1/5 280 <DL 280 

ug/1 15000 2/5 3-390 3 390 
ug/1 1/5 170 (DL 170 
ug/1 ." 1/5 2 2 (DL 
ug/1 42 1/S 630 (DL 630 
ug/1 0.028 1/5 570 (DL 570 
ug/1 1/5 720 "! <DL 720 
ug/1 0.028 1/5 1300 (DL 1300 
ug/1 0.028 I 1 /5 740 (DL 740 

'° 0 
<DL • less than detection licit (see Appendix I). 
rag/kg• ppm. 
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GC/MS ~olatile and base/neu~ral fraction pollutants (see Table 4-19). Benzene 

was found at 1,500 ppb or more than 200 times above the human health criterion 

1.0 SW09. 

I 

i \ 'I 

O;herj ;v~la~ile organic compo·~nds found in SW09 were: chloroform (390 ppb); 

1;2-d~~~loroethane (190 ppb); 1,1-dichloroethylene (13 ppb); tetrachloroethene 

(63 ppb); trichloroethene (i'!10 ppb); and vinyl chloride (180 ppb). SW09 

contained high part per bili'ion levels of several polynuclear aromatic hydro

carbons (detected by the base/neutral fraction), including: anthracene at 

220 ppb, benzo(A)anthracene at 280 ppb, fluoranthene at 630 ppb, chrysene at 

170 ppb, fluorene at 570 ppb, phenanthrene at 1,300 ppb, and pyrene at 740 ppb. 

The total of these polynuclear aromatics (PNA's) is about 3.3 ppm, which is 

over I°00,000 times above the 10-5 incremental cancer risk criterion of 

0.028 ppb for PNA's. In shallower waters, chloroform was detected in sample 

SWOl at a level of 3.0 ppb, which exceeds the h~an health criteria of 1.9 ppb. 

Other :volatiles found in SWOl include: benzene (2. 0 ppb), l, 1- and 
I 

1,2-dichloroethane (2.0 and 4.0 ppb) and vinyl chloride (2.0 ppb). The GC/MS 

acid and base/neutral fractions were less than the detection limit in SWOl. 

Table 4-18 indicates a change in pH and conductivity values from the April to 

November sampling. The overall reductions of these parameters reflect the 

effects the May 1983 flood had on the lagoons waters. The large dilution of 

lagoon waste waters by surface water during the flood can account for variance 

seen between the two sampling periods. (Note: November pH readings ·were taKen 
I 

using pH paper, all others with a pH electrode.) 

In the surface waters north of the main pit, the analysis of SW05 showed TOC 

(35,700 ppb) that was triple that of SW03 from the abandoned sand pit east of 

the main pit (12,300 ppb) and SW06 from the "fishing hole" beneath the U.S. 

Highway 90 bridge (12,200 ppb). The GC/MS analysis for volatiles in SW06 was 

observed to be less than the
0

detection limit, however, metals analysis 

indicated the presence of chromium (11 ppb), copper (6.6 ppb), mercury 

(0.3 ppb) and zinc (17.9 ppb). 
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Surface water sample SW04 taken in the abandoned sand pit south of the site 

showed a TOC of 12,200 ppb, no detectable TOX, and nothing in the GC/MS 

volatile, acid and base/neutral fractions above the the detection limit. 

Like SW06, surface water sample SW04 indicated the presence of chromium 

(10 ppb), copper (5.6 ppb), mercury (0.3 ppb), and zinc (16.8 ppb). These 

metals, particularly the chromium and zinc are present in SW04 and SW06 in 

similar p}oportions as those seen in the main pit sludges. 

92 

The surface water sample SW04 from the lake south of the main pit exhibited 

traces of the pesticide Lindane (0.045 ppb), but was free of volatile organic 

compounds. The pesticide is not at a significant level (the 10-S 
I 

incremental cancer risk criterion is 0.186 ppb) and may be due to sources t-· 

external to the French Limited site. 

4.5.3 Pit Wastewater and Surface Water Assessment 

Water contamination in the main pit appears to be quite low over the shallower 

depbhs (i.e. less: than 15 feet). However, seasonal changes appear to 

significantly affect the concentrations of volatile organic contaminants in the 

upper water layers. Surface water sample SWOl taken in April indicated the 

presence of trace concentrations of five volatile organic contaminants, while 

sample SW08 taken in November indicated no volatile organics. This observation 
I 

could be attributed to the net temperature differences between April and 

November (approximately 20°F). The cooler November temperatures reduce the 

solubility of most organic compounds in water, reduce the partition coefficient 

between sediments and water, and reduces the rate of volatilization from 

sediments/sludges into the air. Wastewater sampled in November along the 

bottom of the pit was highly contaminated with volatile organic and base 

neutral compounds. Sample SW09 appeared to have a much higher suspended solids 

concentration than SWOl (based on a visual comparison). The presence of high 

concentration'of base neutral compounds in SW09 and not SWOl could be due to 

the high suspended solids concentration in SW09. Also the upper water layers 

of the waste pit generally have a lower suspended solids concentration than the 

lower layers due to the gravitational settling of the solids. Therefore, the 

concentration of contaminants in the waters of the main pit is clearly affected 

by the conc~ntration levels inthe sludges and sediments, the ambient 

: I 

, I 

:, . 
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temperations of the sediment/water/air interface, and any disturbance which 

m~ght I _interrupt the sedimentation process in the pit. 
, I 

h:J 11 "d · . d b . d . h . T:,e w,,ters outsi e the main pit o not app~ar to e contaminate wit orgainc 
'i I. • . 

contaminants. This can be attributed to the lack of surface pathways 

connecting the different bodies of water. Runoff during non-flood periods 1s 

virtually non-existent. Evaporation _and infiltration into the ground water 

appear to be the two dominant pathways for outflow from the main pit and other 

pits, marshes and slo~ghs in the.site. The presence of metals contamination in 
I 

the "fishing hole" adjacent to the main waste pit appears to be an indication 
I 

of the proposed pathway. 

416 · SEDIMENT SAMPLING 
I 

4~16 .1 
i E~even 
I 

Sediment Sampling Site Selection and Sampling Methodology 

sediment samples (SEOl through SElO) w¢re collected in April 1983, and 

nineteen more (SEll through SE29) were taken in November 1983, using either a 

Ponar sampler, post-hole digger,. shovel or vibracorer depending on depth of 

water and sediment conditions. A summary of these sampling sites is presented 

in Table 4-20. Sampling tools were thoroughly cleaned and rinsed between 

sampling locations by first rinsing with water and subsequently rinsing with 

hexane followed by acetone. After the acetone rinse, the tool was rinsed with 

disti1led water and allowed to dry. The first grab at each location was 
! I 

•' I I dLSca?lded as a further cleaning step. Lexan or PVC pipe used with the 

! 1 vibrac:ore sampler was discarded after each sample was obtained. De·pth of 
,,' II ' ii sedime~ts sampled was 2 to 6 inches (0.05 to 0.2 meters). Sediments were 

1 composited from three to four subsamples at each location. At ponds or defined 

dr,a inageways, subsamples were collected across a transect as shown in 

Fig4re 4-17. 

4.~.2 Chemical Results--Sediments 

Selected sediment samples were analyzed for metals. These results are 

pr
1
esented in Table 4-21. Samples from the main pit (SEOl and SE03) contained 
I 

, elevated levels of armost all metals relative to sites outside the pit. One 
I 

sample: from the slough north of the pit (SE06) was analyzed for metals and 

s~owed nothing significant. The sample taken in the abandoned sand pit east of 

the main waste ,pit (SE04) did not show significant levels of metals. The ditch 

._, 
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Table 4-20. Sediment Sample Site, French Limited Site 

Site Number 

April 1983 ~ampling 

SEO~, 
1

02, 03 . 
1 

I 
I 

I; 
I SE04 

SE0S 

SE06 

SE07 

SE08 

SE09 

SEl0 

S006 

November 1983 Sampling 

I 

SEll 

SE13 

SE14 

Rationale 

Composite samples taken on north-south transect from 
east, center, and west zones of main waste pit. 

Composite sample taken on east-west transect from 
abandoned sand pit east of main waste pit. 

Composite sample taken on north-south transect from 
slough north and west of main waste pit and south of 
U.S. Highway 90 near bridge. 

"'· Composite of samples taken· on north-south transect from 
slough north and west of main waste pit and south of 
U.S. Highway 90 near west·end. 

Composite of samples taken on north-south transect 
from "fishing hole" under U.S. Highway 90 bridge. 

Sample taken from centerline of slough north of U.S. 
Highway 90 approximately 100 feet west of bridge. 

Sample from drainage ditch approximately 80 feet south 
of Gulf Pump Road and east of Riverdale. 

Composite sample taken on east-west transect from 
slough between main waste pit and Gulf Pump Road. 

Composite sample taken on north-south transect from 
abandoned sand pit south of Gulf Pump Road. 

Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near west end of 
the s laugh. 

Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near previous sample 
site SE05. 

Composite of samples taken from slough south of U.S. 
Highway 90 along a cross section near bridge. 

Sediment core sample taken at 6 to 12 inch depth at 
sample site SE13. 

.;t, 
',i' 

i 
ti ·, 

. ' ., 

i 
t 

·1 



Table 
I 
I 

t,J Nu~ber 

SE15 

SE16 · I 

SEl 7, ,18, 
I 
I 
I 

I I 
SE20, 21 

SE22 ' 

SE23, 24 

SE25, 26 

SE27 

SE28 

SE29 
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Sediment Sample Site, French Limited Site (Continued, 
Page 2 of ?-) 

19 

Rationale 

Composite of samples taken from slough north of U.S. 
Highway 90 along a cross section northeast end of 
slough. 

Sediment core sample taken at 6 to 12 inch depth at 
sample site SE15. 

Composite of samples taken from slough north of U.S. 
Highway 90 along cross sections. Sample sites 
regul~rly spaced between U.S. Highway 90 bridge and 
west end of slough. r• 

Samples taken from appro~imate centerline of swampy 
drainageway north of U.S. Highway 90. 

Composite of sample taken from the abandoned sand pit 
south of Gulf Pump Road along an east-west transect. 

Samples taken from centerline major drainageway south 
of Gulf Pump Road. 

Composite over depth of sediment cores, C009B and COlO, 
taken in main waste pit during verification of sludge 
depths. 

Composite of samples taken from the pond south., of 
Gulf Pump Road near existing groundwater wells GW02 and 
GW07. Sample taken along a north-south transect. 

Composite of samples taken from the pond at southwest 
corner of Gulf Pump Road and Maple Drive. Sample to 
be taken along an east-west transect. 

Composite of samples taken from Rickett Lake along a 
north-south transect. 
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Table.4.;:21. -Fi:en::h Limited Secliirencs Olemi.cal Analysis ReaJlts 
Jipt-il, 1983 

Paraueters __ _ Units Incidence R.qe - ----SEOl SEOlD El2 SE03- ~ -.:.mm=-=-=-~-=- SE07-SEXJ8 ~ - SEl0 - 9:xxi -_:-rooso--.:. 

Hetals ................................................................................ N\ ...................... N\ .............. NI. ...... R-1. ...... Nl. ............. _K\ ....... NA 
Arsenic ug/kg dry SIS 0.1-9.9 9.9 6.3 3.S 0.1 1.4 0.9 
Becyliua ag/lcgdry SIS O.S-Sl.6 Sl.6 39.0 13.1 o.s 7.3 6.8 

j 
Cmum ag/kg dry 4IS 0.2-7.6 7.7 5.0 4.7 <IL 0.2 0.3 
Olrani1.111 ag/lcg dry SIS 1.3-486 486 297 292 1.3 13.0 18.2 
Cbpper ag/kg dry SIS 0.7-150 83 85 150 0.7 5.0 12.0 
Mercury awkgdry l/S 0.26 <ll. <DI. <ll. <ll. 0.26 <IL 
Nickel ug/kg dry SIS 0.9-592 592 533 92 0.9 10.0 15.0 
Lead ng/kgdry SIS 3. 7-120 120 98.l 101 3.7 21.S 35.l 
Scleniun ag/kg dry 'J/S 0.2-0.7 0.7 0.7 0.6 0.2 ~ <I>L 
Silver ag/lcgdry SIS 0.01-0.3 0.3 0.2 0.1 0.01 0.02 o.az 
Zin: ag/kg dry 5/5 6.0-85]) 85]) 6620 1070 6.0 68.0 99.0 

NA.• na: aralymd. 
<I>L • leas Chan detectkn limit (see Appen:lix J). 
ag/t.g - pp11. 

::e: "·' ,044 __ , 14$2 -- .. - ,. : . .. .,. 
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south of the main pit (SElO) was also free of unusual metals contamination. 

The location of all sediment sites is shown in Figures 4-17 and 4-18. 

The highest levels of organic contamination-in sediment samples occurred in the 

main .P~t (see Table 4-22). Samples SEOl, SE02, and SE03 reflect the composi-
i 

tion of the top 4 to 6 inches of sediment layers in April 1983. Samples SE25 
I 

and SE26 were composited over depth in November 1983 from vibracore samples 

(C009 and COlO) and thus reflect a vertical average composition in the center 

of the pit. High levels of GC/MS base/neutral fraction compounds were seen in 

both April and November in all the samples, SEOl, SE02, SE03, SE25 and SE26. 

Naphthalene (8, 700 ppm in SE25) and phenanthrene (8,300 ppm) were the highest 

concentrations observed in the base/neutral fraction. Sediments SE25 and SE26 

were analyzed for the GC/MS volatile fraction, and showed benzene at 1,100 ppm 

in SE25 and high ppm levels of over a dozen other compounds. Total extractable 

organ1.cs (TOE) in the mai.n pit sediments ranged from 7,880 ppm to 92,600 ppm. 

Phenols, TOX, and TOC were also high in these samples. SE03 contained PCBs at 

507 ppm, but the other samples were less than 100 ppm. 

Sediment sample SE25 was further analyzed to determine the GC/MS volatile 

fraction content in the "head space" air over the solid portion of the sample. 

For this procedure, a small portion of the sediment (in this case 3.29 grams) 

was transferred and then sealed into a standard 40 ml VOA bottle. A small 

volume of gas from the head space (5 ml) was later injected into the GC column 

for analysis. The gas content is shown in Table 4-23. The head space analysis 

detected everything found in the solid sample, plus low levels of five other 

volatile compounds: chloroethane (4 ppm); methylene chloride (1 ppm); 

1,1-dichloroethene (3 ppm); 1,1,1-trichloroethane (0.7 ppm) and 

1,2-dichloropropane (0.4 ppm). For the ten volatile compounds found in both 

samples, the levels in the head space analysis correlated well with levels in 

the soli'd matrix. 

The slough north of the ma1.n pit also contained significant yet lower levels of 

the same organic contamination found in the main pit sludge/sediments (see 

Table 4-22). TOE in SEOS was 91,400 ppm, while TOE in all the other samples 

taken in- the slough ranged from 209 ppm to 14,700 ppm. TOC concentrations 

ranged fr9m a high of 49,100 ppm (SEll) to a low of 2,730 ppm (SE14). PCBs 
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Ta~l~ ~--2_2_. _ Frenc:h Limited 5_ed imen_!s_ ~_h_emi__!:!.l_A!l~l.y_sis Results___ . 

P 1 T S L O U C R NOR TR 0 F M A 1-N P 1 -T 

Parmiecera _:__ -·- Units SEO! SEOlD SE02 SE03 SE25 ··SE26 SE05 SE06 --sro 1 SEll . ·sEr2· ·_ -.-sE13 -nu .. -. 
Date Collected: -<.:.--·-.:.--;;;-;;.::.Apri 1 1983---:;: ___ .;. __ >- <-Nov. 1983-> '·(----Apri 1 1983-----> <-------November_l.983-----.;.-> 

Conventional Analy ■ i11 
Solids % Wet 12.2 14.1 28.2 20.0 24.2 38.1 55.4 48.1 19.2 31.8 37.3 43.5 68.4 
Carbon TOC g/kg dry 383 44.5 38.4 179 115 66.6 31. 9 11.0 5.40 49.1 22.3 8.44 2. 73 
TOX mg/kg dry 633 535 239 241 170 51 38 36.6 8.63 14 6.1 2.0 1.6 
TOE mg/kg wet 10200 7880 31400 92600 30300 68900 91400 602 209 4120 14700 1060 1960 
Phenol mg/kg dry· 31 24 8 23 NA NA 1. 7 2.6 (DL NA NA NA NA 

GC/HS Vol a.tiles •••••• , •• , ••••••••••••••••••••••• NA ••••••• NA •••••• NA •••••• JlA •••••••••••••••••••••. ?IA •••••• NA ••.••• NA •••••• IIA •••••• NA .••••• HA •••••••• 
Benzene mg/kg dry 270 120 0.27 
Chlorobenzene mg/kg dry (DL --3----
01 loroform mg/kg dry 230 55 
l, 1-Dichloroethane mg/kg dry 39 150 
1,2-Dichloroethane ·mg/kg dry 230 348 
l, 1-Dichloroethene mg/kg dry (DL ---1-.8- -
T-1,2-Dichloroethene mg/kg dry 77 200 
l, 2-Dichloropropane mg/kg dry 100 
!thylbenzene mg/kg dry 87 39 0.20 
Methylene chloride mg/kg dry (DL 170 
Tecrac:hloroethene mg/kg dry 120 6 
1,1,1-Tric:hloroethane mg/kg dry (DL 55 
Tric:hloroethene mg/kg dry 48 16 
Toluene mg/kg dry l 70 87 .- 0. 037 
Vinyl chloride mg/kg dry 13 69 

CC/KS Ac id Frac:t ion •••••••••••••••••••••••••••• <DL •••••• (DL ••••• (DL ••.•• (DL ••••••••••••••••••• , •• NA ••••• (DL. , ••• (DL •••••• NA •••••• NA •••••• NA ••••• _.NA 
Phenols mg/kg dry l 70 55 I 
Pentachlorophenol mg/kg dry 740 290 
2,4-Dimethylphenol mg/kg dry 83 . (DL 

,. 

PC Ba ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••.•••.••••••••• <DL ••••• (DL ••••• (DL •••••.•••.••••••..••••••••••••.• 
PCBs, Total mg/kg dry 80.9 49.5 44.7 507 NA NA NA NA NA NA 
PCB-1016 _mg/kg dry NA NA NA NA NA NA 9.4 24 0.25 0.41 
PCB-1260 mg/kg dry NA NA NA NA NA NA 0.35 0.94 0.12 (DL 

Pest ic: ide~ ••••••••••••••••••••• • mg/kg dry •••••• (DL ••••.• (DL ••.•• (DL ••••• (DL ••••• (DL ••••• <DL ••••• (DL .•••• (DL •.••• (DL ••.••• NA •••••• NA ••.••• NA •.•••• NA 

CC/MS Base/Neutral. ••••••• , •••••••••••••••••••••.•••••••••••.•••• NA ••••••••••••.••••••••••••••••• NA .••••••••••••• NA •••••. NA •••••••••.•••. NA •••••••• 
Naphthalene mg/kg dry 1300 280 2400 8700 1700 2.5 160 0.48 
Acenaphthylene uig/kgdry 240 62 340 2000 250 0.11 17 0.14 
Acenaphthene mg/kg dry 190 58 320 4100 170 0.83 27 0.19 
N-Nitrosodimethylamine mg/kg dry 160 39 700 (DL 150 (DL (DL 0.29 
Sia(2-ethylhexyl) phthalste mg/kg dry <DL (DL (DL (DL 45 (DL <DL <DL 
Di-N-Octyl-phthalate mg/kg dry 16 13 (DL (DL (DL 0.61 (DL (DL 
Phenanthrene mg/kg dry 710 150 1800 8300 630 1.8 91 0.51 
Anthracene mg/kg dry 120 38 200 2200 160 0.18 9.4 0.0~ 
Fluoranthene mg/kg dry 280 81 650 3000 170 0.35 21 0.48 
Pyrene mg/kg dry 280 84 540 2500 190 0.33 18 0.45 
Chrysene mg/kg dry 63 22 98 790 60,. (DL 2.5 0.07 
Senzo(A) anthucene mg/kg dry 98 32 210 740 63" (DL 4.8 O. 26 
Senzo(B)fluoran mg/kg dry 52 17 97 700 45 (DL (DL 0.20 
Senzo(A)pyrene mg/kg dry 52 13 (DL 450 <DL (DL (DL (DL 
IdenoCl,2l3-CD)pyrene mg/kg dry <DL (DL <DL 110 (DL (DL (DL (DL 
Benzo(ghiJperylene mg/kg dry (DL <DL (DL 74 (DL (DL <DL (DL 
Fluorene mg/kg dry 280 70 680 5400 400 <DL 59 0.25 

NA • not analyzed. 
<DL • less than detection limit (see Appendix J). 
mg/kg • ppm. 

.... 
0 
0 
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Table 4-23. Head Space Analysis of SE25 

Compound 

'.(: 

* ·i·• loroethane 
~foyl Chloride 

* 
11 

thylene Chlorid; ., 

* 1,1-Dichloroethene 

1,1-Dichloroethane 

Chloroform 

T~ans-1,2-Dichloroethene 
• I 

I ' 

11
, 2-Dichloroethane 

* 1l1,l-Trichloroethane 

* 1~2-Dichloropropane 
·i 

TJ!'ichloroethene 
,\ 

B~nzene 
I 

Tetrachloroethene 

Toluene 

Ethyl benzene 

Concentration 
(ug/m3 ) 

11,000 

140,000 

4,000 

12.000 

55,000 

190,000 

96,000 

110.000 

4,000 

2,000 

41,000 

220,000 

89,000 

78,000 

31,000 

Concentrationt 
(ppm) 

4 

55 

1 

3 

14 

39 

24 
,... 

27 

0.7 

0.4 

8 

69 

13 

21 

7 

Methodology: 3.29 grams of Sample No. 299315 were transferred into a clean 
VOA bottle. 5 ml of head space from this bottle was °injected -
onto the GC column. 

Notes!; 

'.I: 

* Compounds not detected 
. I 

in the solid sample analysis 
3 I 

t 
,. 

Concentrat,1on (ppm)= (ug/m) (24,5000) 

(molecular weight) (106) 
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c!1016 :' a'nd 1 260) were found in samples SEl l through SE14 in concentrations 
~ I I 

r 1an~ i1g from a high of 24 ppm (SEl2) •to a low of 0.12 ppm (SE13). 

I, I 

I 
I The slough north of U.S. Highway 90 was samp'ied (See Table 4-24). Traces of 

\ phthalates _and other base/neutral compounds seen in the main pit 

sediments/sludges were found in this slough at fractional ppm levels and below. 
' ' 

TOE ra~ged from 574 ppm (SE08) to 2,660 ppm (SE15). No GC/MS volatile 
I compounds were found. Traces of PCBs below 1 ppm were found in samples SE16, 

iSE17, SE18 and SE19. 
I : 
I i.l I 

1 ;'\ · the slough area \Sa~ple ::SE20 north of showed anthracene (0. 065 ppm), chrysene 

\(.15 p~rn) and traces of
1 
six other base/neutral extractable organic compounds 

lfound +l the main pit. These two compounds were_ not found in the slough riorth 

of U.S. Highway 90, which might reflect contamin~nt transport processes which 

are active only during high water periods (i.e. ·flooding). 

The pit\east of the main pit (SE04) contained elevated TOE (541 ppm), but 

~t~erwife is practically free of organic contamination (see Table 4-24). 
, I 
I I 
Org;anic ~analyses of other sediments collected from sites south and west of the 

· . d .I T bl 4 25 S 1 S 10 f h d. h . d. 1 main pi~ are presente in a e - . amp e E rom t e ttc tmme tate y 
I I I 

~outh o~ the main pit cohtained phenanthrene at 2.1 ppm and several otner 
I / I . 11 1 base neu,tral compounds be ow ppm that were also found in the main pit. 

Sediment1s from the abandoned sand pit south of Gulf Pump Road (S006 and SE22) 

were free of volatile compounds and otherwise contained low ppm levels of 

phthalat~s and three base/neutral compounds (naphthalene, fluoranthene, and 

pyrene).. Sample SE23 from the drainageway toward Ri'ckett Lake also contained 
I ' 

l~w ppm tevels of phthalates, 16 ppm methylene chloride, and 0.008 pppm of 

PCB-1260~ SE24 further downstream exhibited higher levels of PCBs and TOX. 

Sediments from Rickett Lake (SE29--see Figure 4-19) contained 0.007 ppm 
I 'i 

P€BJ1260,: 2 .8 ppm TOX, and low levels of phthalates. 

Je :two ROnds near the RiLrdale Subdivision (SE27 and SE28) exhibited 2.5 and 
I I 

7 .3 ppm TO.X, 341 and 1130 ppm TOE, and 0.46 and 0.021 ppm PCB-1260, 

respectively. Bis(2-ethylhexyl)phthalate was also found in both ponds. 



l 

Table 4-24. French Limited Sedinents Oiemi.cal Analysis Reailts ----

Parameters 

Cooventional Analysis 
Solids 
Carbcn 'IOC 
TCX 
10E 

-•a-••-

lhits 

% 'Wet 
-- g/kg-dry 

ug/kg dry 
ug/kg wet 

=.-:....=.-.-

Sl.CXGi NJRIH OF U.S. 90 

sms SE15 SE16 SE17 
April 1983 <----November 1983 

46.4 85.6 21.8 18.5 
11.2 0.35 30.4 36.4 
49.6 1.6 5.4 17 

'574 -- 2660 636 680 

SE18 SE19 
> 

45.4 w.o 
18.5 8.85 
2.5 1.9 

1330 921 

---==--=-~--=-~ 

----·---

IEAINAGE NJRlli OF 90 

SE20 SE20D . SE21 

<--Noveaber 1983~> 

54.4 
14.2 
2.0 
568 

55.0----54.1 
20.9 13.3 
1.6 0. 75 
314 410 

EAST PIT 

9!l)4 

April 1983 

82.4 
1.35 
7.1 
541 

OC/'MS Volatiles • .•••••••••••••••.••••••••.•••••• ~ •••••• <:r>L • •.•• <DL . •••• • M . .•.• <I>L • ••..• ~ .•••• • AA . •...• • tlA. • ••••• ~ •••••••• • m. 

r:x:;~ kid Fmctioo ...... ..................... .. 1'1\. ••••••••••••••• ~ •••••• ti!\,, ••• ... <DL ••••• • ti\. •.••.. t.l4. .••••• • ~ .••••. ~ ••..•••. (II., 
Pherols ng/kg dry 0.85 

OCl:ls • •••••••••••••••• ; ••••••••••• I ••••••••••••• • 'NA • ••••••••••••••••••• I ........................................................ . 

PCBs, Total 
R::.B-1016 
PCB-1260 

ug/kg dry 
ag/kg dry 
ag/kg dry 

NA NA 
<DL <DL 
<DL 0.027 

NA 
0.39 

0.0'+2 

NA 
0.062 
0;012 

NA 
<DL 

0.011 

NA 
<DL 

0.016 

NA 
<DL 

0.021 

NE\ 
<DL 

0.024 

<IL 
N\ 
NA 

Pes t.icides, . ....................•..•.•.................... & ..... . NA. • •••• • NA. • •••• • NA. • •••• • NA. • •••• • NA. • ••••• • NA. • •••• • NA. • ••••••• <t>L 

~/1!5 Base/~ral .... ........................ .. m. ....................... m. .............. m. ..................... .. ~ .......... . 
Naphthalere ag/kg dry 0.022 <DL <DL <DL <l>L <DL 
Di--N-Octyl--phthalate ug/kg dry <DL <DL <DL 15 0.49 0.57 
Di-N-butyl-phthalate trg/kg dry 0.034 <DL <DL <DL 0.18 <l>L 
Bis(2-ethylhexyl)phthalate nwkgdry 0.81 0.83 <DL 17 0.44 <tL 
Diethyl phthalate ug/kg dry <l)L <DL <DL 0.059 <DL <l)L 
Anthracene ug/kg dry <DL <DL <DL <DL O.CX">S (II.. 

Fluoraathene ng/kg dry <l)L <DL 0.088 <DL 0.025 <l)L 
Pyrene ug/kg dry <DL <DL 0.) <DL 0.029 (II.. 

Ol.rysene ng/kg dry <DL <DL <DL <DL 0.15 <DL 

NA.== n~ analyzed. 
<DL = less than detection limit (see Apperrlix J). 
u-g/kg = pµn. 

,_. 
0 
w 



} 

~-.,;,~ 

Table 4-25. F@lch Lil!lited Sediments. ClleQiical AnaJ.y_sis Re$..1_l_~ -- -· - -- -- -- ---- - - -· --- - - ------
----- - ----

----- --- -
IAKE S)(J'1H OF DRAINAGE '1'GIA1ID RIO<EIT roNOO-NEAR 

Drn::.HES NF.AR SITE - QJLF PUMP ROAD RICl<filT LAKE LAKE RIVERDME --=-- .. 

Para:neters Units ~9 -se:10 ~ ~D $22 $23 SE24 "$29 $27. $28 ·--

Conventional Analysis 
Solids %~t 41.4 46.5 l>.O 33.9 'J3. 7 58.0 62.4 24.3 44.0 53.7 
Carbon TOC g/kg dry 16.2 14.2 · 19.2 18.1 13.0 4.74 4.70 21.4 11.8 8.24 
TOC - - --- ug/kg dry 21.5 _o .. ~3 __ 82.7 85.4 0.91 .. 0.84 __ . _Q, 77 2.8 2.5 7.3 
'IDE ug/kg wet 20S0 1380 646 647 (2//J 824 1310 594 341 lll> 

OC/MS Volatiles . •.• ! •••••••••••••••••••••• ! ••• ! .NA. • ••.•• • NA . •.... . M • ...•.. . NA. • •••••••••••••••• _ •••••• • NA. • ••••••• <:DL • . •-· . . M . •... ·--~--=-- ~-_ 
Benzere ug/kg dry 0.045 <DL 
!-ethylere chloride ug/kg dry <l>L 16 

OC/1:f:, kid Ftaetioo .................•. ........ .. m. I •••• (l)I.. ••••• •• m ...... .. ~ ............. .. m ....... m ......... t{I\. •••••• ti\ ..... -~ 
Rtenols ng/kg dry 

R::Is I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I It I I I I I ■NA.■ I I I I I I I I I I I I I I 1~1 I I I I I 1 1&1 I I I I 1 ■'NA. ■ I I 1 1 1 1 1 ■ I I I I I I ■ ■ 1 1 I • • • • e • • • e • ■ • ■ ■ • • • • • ■ ■ ■ ■ ■ 
PCBs, Total 
R::B-1016 
PCB-1260 

ng/kg dry 
ug/kg dry 
u:g/kg dry 

0.16 
NA 
NA 

NA 
<l>L 

0.008 

NA 
0.3 

0.022 

NA 
<DL 

0.007 

NA N\ 
<DL 0.12 

0.46 0.021 

Pes til:ides, • •••••••.••••••••••••.• rrg/kg ciI'y ••• · •• • NA. • ••••• ,<l)L . ••.•• • 'NA. • ••••••• 1'l.A. ••• · ••• <l:>L • ...• • NA. • •••••• ~ ••••••••• ~ ••••• • NA. • ••••• ~ 

OC/'t:5 Base/le.Jtral .............................. tit\. ................. m ........ l'i\. •.••••••.••••.••.••.•••• ti\. ....... ..•..............•.. 
?ephthalere 
Acenaphthy lene 
kenaphthere 
Diethylphthalate 
Di.-N-butylphthalate 
Bis( 2-ethy lhexy l)Iflathalat:e 
Di-N-0.:: ty 1-phthalate 
Rtenanthrere 
~nthracere 
Fluoranthene 
Pyrere 
Chrysere 
Fluorere 
Nitroba1Zene 

NA= rot analyzed. 

ng/kg dry 
ug/kg dry 
ug/kg dry 
ug/kg dry 
ug/kg dry 
ng/kg dry 
ug/kg dry 
ug/kg dry 
ug/kg dry . 
ng/kg dry 
ug/kg dry 
ng/kg dry 
ug/kg dry 
ng/kg dry, 

<DL = less than detection limit (see Apperrlix J). 
rrg/kg == PIE• . 

<l>L 
0.73 
0.42 

<DL 
<DL 
<l>L 
<DL 
2.1 

0.47 
0.57 
0.87 
0.19 
0.82 
0.23 

0.120 
<DL 
<DL 
<DL 
<l>L 

23 
21 

<l>L 
<l>L 

0.a59 
0.078 
,r <DL 

<DL 
<DL 

<l>L 
<DL 
<DL 
<DL 
<DL 
2.6 
<l>L 
<DL 
<l>L 
<DL 
<DL 
<DL 
<DL 
<DL 

<l>L 
<DL 
<l>L 
<DL 
<DL 

o. 78 
<l>L 
<DL 
<DL 
<DL 
<l>L 
<DL 
<l>L 
<DL 

<DL <DL 
<DL (IL 
<DL <DL 
<DL 0.91 
<l>L 0.82 

0.32 9.5 
<DL <l>L 
<DL <IL 
<DL <DL 
<DL <IL 
<l>L <DL 
<DL <IL 
<DL <DL 
<DL <IL 

·-
:-
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.: A sample of sediments from the main pit was tested for a variety of physical 
' I 

\ and chemical parameters which, could affect the selection of treatment 

alter~atives. These test results are listed in Table 4-26. 
11 

4.6.3,· Sediments Assessment 

The siudges and sediments in the main pit (SEO!, SE02 and SE03) are 
I I I 

subst~nti,ally contam:inated wifh naphthalene ( up to O. 24 percent), phenanth rene 
\' I , 

(up t9 0.18 percent)~ PCBs (u~ to 507 ppb), nitrobenzene (up to 680 ppm), and 

.other \organic compounds. Sampling by the USEPA on September 20, 1978 revealed 

PCBs (,283 PEXII) and oil and grease 00.8 percent) inside the main pit. EPA 

samplirg in the north slough ,hawed 1,560 ppm PCBs and 24.8 percent oil and 

grease. The solubility of mady of these compounds is low, and consequently the 
I ' 
I 

surface and ground waters do not exhibit significant levels of these compound~. 
I 

The volatile component of these sludges is also substantial, since benzene was 
I 

found at 1100 ppm and over a dozen other compounds were seen in the high ppm 

range. The volatile compounds are affecting the shallow ground waters south of 

the main pit (see wells GW08 ard GW09) at substantial (part per million) levels 

for some compounds. Seepage of leachate from the main pit to the shallow 

· aquifer is occurring and appeafs to be transporting many of the volatile 

organics and some base/neutral~ from the pit sludges into the shallow ground 

water. 

The sub-bottom profiling and vtbracore sampling (see Section 4.4.2) .. indicated 
• I 

sludge deposits up to 5.5 feet thick on the bottom of the central portion of 

the main pit. Samples SE0J and. SE25/SE26 were taken closest to this zone, and 

showed generally the highest ch~mical contamination. The other samples were 

further from this sludke. zone, ~nd showed slightly lower concentrations. 1bis 

concentration is likely to prevail across the entire underwater portion of the 

main pit. The vibracore sample~ indicate that dispersive forces (leaching, 

floods, etc.) over the past yea~s have contaminated what was originally clean 

sands on the sides and floor of!the pit. The entire bottom of the main pit is 
I 

likely to be substantially cont~minated to depths ranging from 1 foot up to a 

minimum of 6 feet beneath the sediment water interface. 

Sludge/sediment deposits exhibiting substantial chemical contamination in the 

slough between U •. S. Highway 90 and the main pit were found to depths of 



IT bl~ 4-26. 
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' 
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Physical Characterization of Sediment Composite 
French Limited Main Pit 

!· ·p raqie ter ,. Value 

pl 7.20 

A\kaiinity (% as CaCO3) 5.76 

Mlis~ure (% Water) 83.68 

Solids (% Solids) 16.32 

v11atile Solids(%@ 550°C) 3.20 

o;.1 _and 1Grease (ppm) 6,385 

BOD(%) 2.82 t, 

cJrbon (% dry basis) 20.64 
I 

Hydrogen (% dry basis) · 2.47 
I 

Nitrogen (% dry basis) 0.44 

S~lfur (% dry basis) 2. 26 

I '. 
,: CHlorine (% dry-basis) 0.077 
I sf ium (% dry basis) ! ' 0.085 

Potassium(% dry basis) 0.13 

r os photius (% dry basis) 0.067 
I 

/pound 
I 

3~334 
I 

' ' 

' ' i ' 
I' I 
I '' 

I' 
I I 

I 

..... 
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12 inches in an earlier USEPA study (Nadeau, 1981). EPA's study found a 

distinct correlation between TOE and PCBs in sediments and cores taken from the 

slo,ugh area. 

Sed
1
i~ents i.n the east pit (SE04) and north of the main pit (SE05, SE06, SE07, 

' S~0;8_,· SEll, SE12, SE13, SE14, SElS, etc) exhibit definite contamination as 
. I :I. / / 1.ryd

1
.t

0

cated by TOX, TOC, and GC MS base neutral analysis, although at levels 1 to 

2 olrqers of magnitude lower than the main pit. The Flood of 1979 created a 

breach in the north dike adjacent to the U.S. Highway 90 bridge, which allowed 

sludges and floating oily residues to e~cape into the backwater area beneath 

the bridge and between the highway and the main pit. Sediment SE20 indicates 

that .some contaminant transport has apparently occurred into the area north of 
I 

thel ~ighway, but that the contamination is not present in significant~~evels. 

Sedi~ents along the drainage pathway south of the site exhibit low level 

c~+amination (primarily phthalates and trace levels of PCBs) as far down as 

Rickett Lake. Transport of contaminants during flood events is probably the , I 
, m~chanism through which this occurs. Low level phthalate and PCB contamination 

(geherally less than 1 ppm) on two ponds in the Riverdale area could also be 

explained by transport during flood events. 

Because the major portion of the surface contamination other than the main 

waste pit sludge-s---~;an~p, t- e transport of contaminants by floodwaters ' .....________.:-;.--
or surface drainage is probably minimal. The contamination seen ··in and a1.ong 

the ~rea drainageways is probably a result of past events and not an indicator 

1
1 • 

o ~-going surface migration of contaminants. 

4. 7 1sor~ SAMPLES 

4.j7. l: Site Selection Sampling Methodology 

Five soil samples (SOOl through SOOS) were collected in April 1983, while five 

more soil samples (S007 through S011) were taken,in November 1983 to supplement 
I 

th;e previous sampling (see Table 4-27 and Figure 4-20). Soil samples were 
I ' 

co,llected by compositing three to four subsamples from a given area. A hand 
I . 

tr'o~el, shovel or post-hole digger was used to obtain the subsamples. The 

depth of the samples was 2 to 6 inches. Sampling tools were •ti r,insed be<ween each location. Cleaning involved removal 

_ ______...,_._...,......,....,_ 

thoroughly cleaned 

of cross 
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Table 4-27. Soil Sample Sites, French Limited Site 

Site Number Rationale 

April 1983 Sampling 

-

S001 

S002 

S003 

S004 

S007 

S008 

S009 

SOlO 

SOU 

Composite samples of soils from west end of French 
Limited site, near slough south of U.S. Highway 90. 

Composite samples of soils south of Gulf Pump Road in 
south swampy drainageway west of Old Harris County 
Landfill. 

Composite samples of soils along east site boundary. 

Sludge and soils above slough waterline south of U.S. 
Highway 90. 

Composite samples of so·ils north of U.S. Highway 90 in 

marshy area flooded by past high waters. 

Composite samples of soils above swamp waterline north 
of U.S. Highway 90 between slough and swampy drainageway. 

Composite sample of soils above swamp waterline south of 
Gulf Pump Road along south side of drainageway. 

Composite sample of soils in swampy drainageway south of 
Gulf Pump Road east of the Old Harris County Landfill, 
same locations as S002. 

Composite sample of soils taken from dry drainage ditch 
in northern portion of Riverdale Subdivision. 

Composite sample of soils taken in dry drainage ditch 
in south portion of Riverdale Subdivision. 
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contamination followed by a water rinse, followed in turn by a hexane then 

acetone rinse. The sample tool was then rinsed with distilled water and 

allowed to air dry. The first subsample was discarded as a further cleaning 

step. 

4.7.2 Chemical Results 

Chemical analyses are presented in Table 4-28. The sludge samples SOOl and 

S004 in the backwater area around the slough south of U.S. Highway 90 exhibited 

the highest levels of TOE, TOX and TOC. A high level of contamination in S001 

and S004 was expected, because the maJor portion of these samples was dried or 

semi-dried sludge residue. Contaminants in S001_ were the most concentrated, 

with levels of TOE at 337,000 ppm (33.7 percent), TOX at 330 ppm, and TOC at 

45 g/kg (4.5 percent). S001 and S004 contained PCBs at levels of 209 and 

237 ppm, respectively. S001 and S004 also exhibited significant levels of 

GC/MS base/neutrals, some of which were naphthalene (480 ppm for S004), and 

phenanthrene (360 ppm for S004). S004 contained levels of acenaphthene, 

anthracene, chrysene and fluorene which were less than the detection limit 1n 

S001. 

The soil sample S005, taken in April 1983 north of U.S. Highway 90, exhibited 

the lowest TOX (17.2 ppm) and the lowest TOE (421 ppm) of all the soil samples. 

SOOS and S003 (taken east of the main pit) contained 0.10 ppm and 0.22 ppm 

di-N-octyl-phthalate, respectively. Sample S007, taken north of U.S. 

Highway 90 in November 1983, contained 0.014 ppm PCB-1260, 2.2 ppm 

bis(2-ethylhexyl) phthalate, and 5.6 ppm di-N-octyl-phthalate. 

Sample S002 taken south of Gulf Pump Road in April 1983 was observed to have 

TOX of 140 ppm and TOE of 1,230 ppm, which was double that of sample S003. 

Sample S009 taken from the same vicinity in November had a TOX of 2.7 ppm and a 

TOE of 602 ppm. While sample S002 was not analyzed for GC/MS base/neutrals, 

S009 showed bis(2~ethylhexyl)phthalate (25 ppm) and di-N-octyl-phthalate 

(18 ppm) in the base/neutral fraction. 

Sample S008 was collected further south of S009, and exhibited 0.15 ppm 

PCB-1260, 18.3 ppm TOC, 2.3 ppm TOX, and 1,630 ppm TOE. 



Table 4-28. French Limited Soils Chemical Analysis Results 

Parameters Unite Incidence B.ange SOOl S002 5003 S004 SOOS S007 5008 S009 S010 S011 

Date Collected <--------------April 1983-------------> <------------November 1983------------> 

Conventional Analya i ■ 
; Solidi % wet 5/5 3<r78. 2 78.2 45.l 46. 7 SS.6 47. l 67.4 48.4 48. 7 87.9 83.3 
• Carbon TOC g/kg dry SIS 18.1-45.0 45.0 21.5 24.9 44.9 20. 7 18. 3 39.2 12.3 1. 65 11.S 

TOX mg/kg dry SIS 60-330 330 140 60 256 17.2 1.9 2.3 2.7 1.0 0.84 
TOE mg/kg vet SIS 421-337000 337000 1230 646 313000 421 698 1630 602 (670 13100 

t'.etala ••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••• NA ••••••• NA •••• ., .NA ••••••• NA ••••••• NA ••••••• NA ••••••• NA ••••••• HA ••••••• NA 
Arsenic 
Berylium 
Cadmium 
Oiromium 
Copper 
Mercury 
Nickel 
Lead 
Selenium 
Silver 
Zinc 

mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 
mg/kg dry 

1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 
1/1 

2.4 2.4 
o.s o.s 
o.s o.s 
220 220 
96.0 96.0 
1.56 1.56 
12.0 12.0 
136 136 
0.7 0.7 
0.1 0. 1 
122 122 

I 
FCBs, Pesticides 

PCBs, Total 
PCB-1016 
PCB-1260 
Pesticides 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• NA ••••••• NA ••••••••• , ••••• <DL ••••••••••••••.•••••••••••••••....••••..••••• 
mg/kg dry 2/3 209-237 209 237 NA HA NA NA NA 
mg/kg dry NA NA <DL <DL NA 0.003 (DL 
mg/kg dry HA "NA 0.014 0.150 HA 0.008 0.017 
mg/kg dry <DL (DL (DL NA NA (DL NA NA 

GC/HS Base/Neutral 
Naphthalene 
Acenaphthylene 
Phenanthrene 
Fluoranthene 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • NA •••••••••••••••••••••••••••••••••••••••••• • NA •••••••••••••••• NA ••••••• NA 

Pyrene 
Benzo(A)anthracene 
3, 4-Bem:o fluoran 
Acenaphthene 
Bis(2-ethylhexyl)phthalate 
Di-N-Octylphthalate 
Anthracene 
Chrysene 
Fluorene 

mg/kg dry 2/6 6.8-480 6.8 <DL 480 <DL (DL <DL 
mg/kg dry 2/6 37-280 37 (DL 280 (DL <DL (DL 
mg/kg dry 2/6 19-360 19 <DL 360 (DL (DL <DL 
mg/kg dry 2/6 98-140 98 (DL 140 (DL (DL <DL 
mg/kg dry 2/6 110 110 <DL 110 <DL (DL <DL 
mg/kg dry 2/6 23-55 55 (DL 23 (DL (DL <DL 
mg/kg dry 2/6 25-32 32 <DL 25 (DL (DL (DL 
mg/kg dry 1/6 68 (DL <DL 68 (DL (DL (DL 
mg/kg dry 2/6 <DL <DL (DL (DL 2. 2 25 
mg/kg dry 4/6 0.1-18 (DL 0,22 (DL 0.1 5.6 18 
mg/kg dry 1/6 16 <DL <DL 16 (DL (DL <DL 
mg/kg dry 1/6 14 (DL (DL 14 (DL (DL (DL 
mg/kg dry 1/6 140 (DL (DL 140 (DL <DL <DL . 

GC/MS Acids •.•••••••.••••••••••••••••••••••••••..••.•••.•••••.•..•.• (DL •••••.• NA •••••• <DL .•..•• <DL .•••.. (DL •.•..•• NA ••••••• t!A .••••• <DL •..•.•. NA ••••••• NA 

' CC/MS Volatiles ••••••••••••••••.•.••••..•...••••..•••••..•....•••...• NA ..••.•• NA ...•..• N.~ •••••••• NA ••••••• NA •.•••.. NA ••....• NA .•...• <DL .••...• NA ••••••• NA 

NA~ not analyzed. 
(DL • less than detection limit (see Appendix r.). 
,ng/kg • ppm. 

,..., 
,
N 
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Samples S010 and S011, collected from the Riverdale subdivision, contained 

traces of PCB-1260 (0.008 ppm and 0.017 ppm, respectively). S010 also 

contained a trace of PCB-1016 (0.003 ppm). Sample S011 contained 11.5 ppm TOG 

and 13,100 ppm TOE, which may be due to ·waste oil from trucks or automobiles. 

4.7.3 Assessment 

Soil samples SOOl and S004 exhibited the highest TOX levels of any of the area 

samples (330 and 256 ppm, respectively). These samples (primarily dried 

sludge) are from the zone of heavy sludge deposits reported earlier between 

U.S. Highway 90 and the main pit (Nadeau, 1981). These same two samples also 

exhibited the highest levels of GC/MS base/neutral compounds, as well as being 

the samples exhibiting the highest levels of PCBs (209 and 237 ppm, 

respectively). PCBs may not be uniformly distributed in the slough since the ~e,d"- .i.-~ r~ . 
sediment samples (SE05, SE06 and SE07) from the same area did not show any· 

=~-~~-~-~~CB;-·w;;~-~r-hn~rily--assoc
0

J..<i"t°ed with fl ~ati~g slucTges,·. they -- . ----~ 

-would be present only to a minor extent in the slough sediments. _________ , 
···------- ----------·····---~-- I I :_? w .,..,_ 'l 

TOX levels in the November 1983 soil samples are much lower than levels found 

in April 1983. TOC and TOE were also somewhat lower in November but not 

significantly lower. Samples SE02 (taken in April) and SE09 (November) had TOX 

levels of 140 ppm and 2.7 ppm, respectively, and both samples were collected 

within 100 feet of each other from the swampy area south of Gulf Pump Road. No 

explanation for this difference can be found in the sampling technique or lab 

analytical method. 

Recent flood events have transported sludge residues out of the French Limited 

main pit. Inspection of the area after the May 1983 flood revealed small 

sludge residues deposited on tree leaves and limbs south of Gulf Pump Road. 

The analysis of so;l samples S007 through S011 indicates that soils away from 

the main pit do not appear to have been widely contaminated by past flood 

events. 

Soil sample S002 was taken in April 1983 in the marshy area south of the main 

pit, some 400 feet along the flood pathway downstream from the main pit. The 

levels of TOX (140 pIXU) and TOE (1,230 ppm) strongly suggest that past flood 

even-ts (1969;· 1973, and 1979) have indeed carried oily deposits southward 
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across the site boundaries. No GC/MS analysis was run on this sample. Sample 

S009 was taken near S002 in November 1983, and analyzed for all GC/MS fr act ions. 

S009 was free of contamination except for bis(2-ethylhexyl) phthalate (25 ppm) 

and di-N-octylphthalate (18 ppm). S009'was not analyzed for PCBs, but S008 

fu:_.S~Jo.~th_.conta i~~d 0.15 pp~ _of PCB-,1260. One isolated finding of PCBs at 

·-this level of contamination is not sufficient to demonstrate wide-spread 

----poll.µ~i~~ downstream. ~,-• 

----------=e..c-;;,-0-,-..J..,.1_1_~:::--~-:r;; ... ,. 
Soil sample S003 exhibited 60 ppm TOX, 646 ppm TOC, and 0.22 ppm di-N-octyl-

phthalate. Since this sample, taken from the low lying area northeast of the 

main pit, did not show other organic contaminants found in the main pit sludges, 

this contamination may not be due to the French Limited site. 

Soil sample SOOS, taken north of the U.S. Highway 90 bridge near the "fishing 

hole" beneath the bridge contained the lowest levels of TOX (17.2 ppm) and TOE 

(421 ppm) of any of the soil sites sampled. Di-N-octylphthalate was also seen 

at this site at 0.10 ppm. Contaminant transport northward from the main pit 

through U.S. Highway 90 bridge may have occurred. However, the absence of 

other contaminants in this sample raises doubt that this contamination 

originated from the French Limited site. 

Soil sample S007 farther west from SOOS, indicates the same type of 

contamination as S005, primarily.low ppm levels of two phthalates. S007 did, 

however, have a trace concentration of PCBs. This could have originated at 

either the French Limited or Sikes Disposal Pits site, existing evidence is 

insufficient for a conclusion. 

~1 -- - -~·-·--·· --- •• •- a-•--•----•--
/ ·1 . ,.,.----The soi s sampl 1ng and analysis suggests that significant levels--:~-~-:~i~~ 

/ are not being transported off-site by flooding or other mechanisms. Contamina- ~-

tion levels in the area soils indicate that some transport of contaminants may // 

have occurred at some past time, but these transport mechanisms do not appear __ _,/ 

·--..--to .J:u~-~=-~ e now . -------------
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4.8 FISH TISSUE 

4.8.1 Sample Site Selection Rationale 

Five composite samples of fish tissue were taken from the fishing hole (B101, 

BI02, B103, FT04, FT05) beneath the U. s .. Highway 90 bridge and analyzed to 

determine if metals and PCBs were accumulating in aquatic organisms. In 

addition, two samples were taken from the lake south of Gulf Pump Road (FT06, 

FT07), and two samples were taken from the lake in the Riverdale Subdivision 

(FT08, FT09) (see Table 4-29). Three samples were callee ted using electro fish

ing equipment in April 1983, and six more samples were taken in November 1983. 

The locations of these sites are shown in Figure 4-21. Individual fish tissue 

samples were composites of a minimum of two specimens of a single species. 

4.8.2 Chemical Results 

The fish samples BIO!, BI02 and B103 collected in April 1983 all exhibited 

mercury concentrations ranging from 0.08 ti 0.17 ppm (see Table 4-30). Mercury 

levels were below detection limit in all samples taken in November, 1983. TI1e 

tissue samples also contained polychlorinated biphenyls (PCB) levels ranging 

from 2 to 390 ppb. These tissues would be those fish portions consumed by 

humans and thus would represent a direct component in the human diet. The Food 

and Drug Administration (FDA) currently has a limit of 5,000 ppb for PCBs and 

500 ppb for mercury in fish tissues consumed by man. The FDA limit for PCBs 

will be reduced to 2,000 ppb in late 1984, but this change does not affect the 

conclusions in this report. 

4.8.3 Assessment 

The levels of PCBs and mercury in fish near the French Limited site clearly do 

not exceed the FDA criteria for human health protection. Since the levels of 

PCBs observed in the second set of field samples are all less than 390 ppb, 

PCBs in fish tissue do not appear to present a significant threat to human 

health at this time. 

4.9 TERRESTRIAL ECOLOGY 

The French Limited site consists of a fenced lagoon with steeply cut banks. 

North and northeast of the lagoon, separated by only 5 to 10 feet 1n some 

spots, are borrow pits which are filled with water. These borrow pits have 

been, invaded .. by vegetation, and the vegetation in these sites could be compared 

with plants growing on and in the contaminated lagoon. 
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Table 4-29. Fish Tissue Samples Sites, French Limited Site 

Site Number Rationale 

April 1983 Sampling 

BIOl, 02, 03 

November 1983 Sampling 

BI04, 05 

BI06, 07 

BI08, 09 

Composites of fish specimens beneath U.S. Highway 90 
bridge analyzed for bioaccumulation. 

Additional fish specimens beneath U.S. Highway 90 
bridge analyzed for bioaccumulation. 

Fish specimens in south pit analyzed for 
bioaccumulation. 

Fish specimens in.pond on southwest corner of Gulf 
Pump Road and Maple Drive, analyzed for 
bioaccumulation . 
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Table 4-30. French Limited Fish Tissue 

FDA 
C,ompound Units Criteria Range 

Date Collected 

Location 

Fish Type 

PCBs ug/kg wet 5000 18-390 

Copper ug/kg wet 110-1900 

Mercury ug/kg wet 500 80-170 

Zinc ug/kg wet 3560-12100 

ug/kg = ppb. 

F-RENCH.84-S. 5/0613HTB4-30.1 

BlOl Bl02 Bl03 FT04 FT05 FT06 FT07 FT08 FT09 

<-April 14, 1983--> <--------~---November 27, 1983-------------> 

<--"Fishing Hole" beneath U.S. 90--> 

Blue-
<--Mixed Species--> Bowfin gill 
(Carp, Gizzard Shad, 
Bass) 

18 194 41 22 106 

930 1900 920 280 150 

170 80 90 
~--<~~-0 

6030 4940 12100 3560 6700 

<-Lake South-) 

Long-
Bowfin ear 

68 392-

580 150 

<210 (250 
. ·-----

6020 4850 

<-Lake in 
Riverdale-> 

Large-
mouth Blue-
bass gill 

180 102 

1 70 110 

"> 
<230 ·- --<220 ,,,,,-, , 

-----...... --- -- --
5350 6710 

r "'-" ---=---
..... ..... 
(X) 
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Willow, red maple, green ash, and emergent herbaceous plants exist on the edge 

of the borrow pits. Duck\veed and algae cover the surface of the water, and 

frogs and turtles are abundant. Turtles and snakes were observed in the main 

pit and along its banks. The dominant plant on the banks was sesban, a 

leguminous shrub corrmon to disturbed wet areas of Harris County. The plants on 

the banks showed a high incidence of dead branches, although sesban growing in 

nearby disturbed areas away from the lagoon were healthy and fully leafed out. 

In some areas of the lagoon, cattails and sedges grew 1n the shallow water, 

however, leaf death on these plants was high and they were in poor health. 

If the water were to remain within the banks of the lagoon its impact on the 

terrestrial system would not be significant because the area of habitat loss 1s 

small. However, there is potential for flood waters to overflow the site into 
►• 

the nearby borrow pits and across the adjacent lands, which are used 

extensively by wildlife. River flooding cah also carry contaminants from the 

lagoon to other areas where they may be toxic to wildlife and humans who 

consl.lDe the wildlife. 

4 .10 SAFETY 

A site safety plan was developed to provide for protection of personnel and the 

neighboring environment. The Site Safety Officer was charged with 

implementation of the Safety Plan. 

4.10.l Well Drilling Operations 

Soil boring and well drilling was an important phase in the site investigation. 

The work had inherent risks associated with the possibility of encountering 

high concentrations of gases or vapors. Drilling personnel participated in 

extensive physical examination prior to initiating work and wore protective 

clothing consisting of disposable coveralls, neoprene boots, reinforced cotton 

gloves with liquid-proof inserts, and hard hats. The safety officer was 

present at all borings and drillings to monitor the breathing zones of the 

drill creews. All breathing zone measurements were made with a HNU, Inc. 

Model 101 photoionization detector (PID) and were below 1 ppm. Half-face 

organic vapor respirators were available but conditions did not warrant their 

use. There were no exposure-related or physical injury problems throughout the 

dura~ion of both drilling programs. 
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i 
4. 10:, 2 Bathymetry, Sub-Bottom Profiling, and Open Water Sample Collection 

i 
Smal•l boats were used to collect samples from the main pit and other bodies of 

I 

' water at the site. Initial investigation of ambient organic concentrations 1n 
! 

the air on the lagoon indicated a concentration of about 1 ppm. It was decided 

that all boat work on the lagoon would require organic vapor respirators. 

Workers also wore disposable coveralls, neoprene boots, impervious gloves, and 

participated in physical examinations. The investigative work on the main 

waste pit was completed without incident. 

4.10.3 Well Development and Sampling 
I 

Thi~ part of the site investigation was again accomplished by workers who had 

undergone physical exams. Protection of the workers from contact with the 

devJlopment water was paramount, and the use of coveralls, boots, and gloves ,.. .. 
was again employed. Constant air monitoring· was necessary during well sampling 

to insure contaminant-free breathing. A few wells required the use of organic 

vapor respirators when ambient levels approached 1 ppm. All work was completed 

in a safe manner with no incidents. Environmental sampling in areas remote to 

the main lagoon (outside the "hot zone") was accomplished in normal work 

clothes with the use of impervious gloves. 

4.10.4 Summary 

Air monitoring during all work activities rarely produced readings in excess of 

0.5 'ppm. Steady concentrations of 1 ppm or more were used to trigger respira-
' 

tor use. Personal protective equipment chosen was judged to be a'dequate;· 

available higher level protection was available but proved unnecessary. All 

medical problems were of minor significance and ranged from small cuts to minor 

heat stress. These conditions were easily handled on site by the Safety 

Off\cer and Field Team Leader. The public did not intervene in such a manner 

as to cause safety problems, and individuals encountered merely wanted to 

satisfy their curiosity about the site work. Emergency measures such as 
I 

evaquation, police calls, or hospital calls were not necessary throughout the 
' 

pro~ect duration. Decontamination procedures utilized water and detergent or 

degreaser to remove visible soiling, providing confidence that contamination 

was 
1
not carried offsite. 
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Sludges in the main pit at the French Limited site contain substantial levels 

of volatile halogenated organics, volatile aromatic organics, polynuclear 

aromatic hydrocarbons, naphthalenes, phthalates, polychlorinated biphenyls, and 

phenolics.! A summary of the peak concentrations of these compounds is shown in 

Table 5-1. The high levels of some of these compounds have undoubtedly masked 

other similar compounds from detection during this survey. Nevertheless, the 

compounds in Table 5-1 provide a strong indication as to the waste composition 

at the French Limited site. Samples from the environment around the site can 

be used to trace the movement of these compounds through surface water, ground 
t, 

water and other pathways. 

5.1.2 Surface Migration 

The sludges and liquids dumped into the French Limited main pit between 1966 

and 1972 have served as the chief source of environmental contamination in the 

site vicinity. The suspended solids in the liquids undoubtedly settled to the 

bottom of the pit, and the lime that French Limited added to the pit in the 

early 1970s to neutralize the liquids changed the surface water chemistry. TI1e 

San Jacinto River floods of 1969 and 1973 exerted significant environmental 

forces upon the liquids and sludges in the main pit. The floodwaters diluted 

the liquids in the main pit and flushed substantial portions of the waterborne 

contaminants out of the pit. Traces of these contaminants would be found today 

in the downstream direction from the pit (see Figure 5-1). Sediments (at SE24 

and SE29) downstream along this flood pathway show traces of PCB-1260 and 

elevated levels of TOE. The Rickett Lake sediment (SE29) farthest downstream . 
showed lower concentrations than the sites closer to the main pit. Based upon 

observations during the flood of May 1983, the passage of these floodwaters did 

not appear to significantly disturb or erode the sludges in the bottom of the 

main pit. 

The flood of April 1979 played a key role in dispersing sludges out of the main 

pit. This flood breached the north berm of the pit near the U.S. Highway 90 
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Table 5-1. Peak Concentrations 10 Main Pit Sludges 
French Limited Site 

Volatile Halogenated Organics 

Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
T-1,2-Dichloroethene 
Methylene chloride 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Vinyl chloride 

230 ppm 
150 ppm 
230 ppm 
200 ppm 
170 ppm 
120 ppm 

55 ppm 
48 ppm 
69 ppm 

Volatile Aromatic Organics 

Benzene 
Ethyl benzene 
Toluene 

Polychlorinated Biphenyls 

Total PCBs 

Phenolics 

Phenol 
Pentachlorophenol 
2,4-Dimethylphenol 

2 70 ppm 
87 ppm 

1 70 ppm 

507 ppm 

170 ppm 
740 ppm 

83 ppm 

Polynuclear Aromatic Hydrocarbons 

Phen an thr en e 
Anthracene 
Fluor an thene 
Pyrene 
Fluorene 
Chrysene 
Benzo{A)anthracene 
Benzo( B) fluoran 
Benzo(A)pyrene 
Ideno(l,2,3-CD)pyrene 
Benzo(ghi)perylene 
Ac_enaphthylene 

Naphthalenes 

Naphthalene 
Acenaphthene 

Phthalates 

8300 ppm 
2200 ppm 
3000 ppm 
2500 
5400 

790 
740 
700 
450 
110 

74 
200'0 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm, 

8700 ppm 
4100 ppm 

Bis(2-ethylhexyl)phthalate 45 ppm 
Di-N-octyl-phthalate 16 ppm 

122 
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bridge which allowed sludges to move into the slough between the main pit and 
I 

the highway. While EPA has since removed the floating sludges fro~ the slough, 

inteqnittant patches of dried or partially dried sludges are evident along the 
I 

banks of the slough, and the sediments in .the slough still exhibit significant 

contabination. This contamination has also passed northward beneath the U.S. 

HighJay 90 ·bridge and is now found in the slough along the north side of the 
I 

road. Low levels of PCBs, naphthalene, phthalates, and polynuclear aromatics 

are found in the slough north of the highway. However, this contamination 

north of the highway is not present at significant levels, and does not pose a 

health hazard to the area populace. 

Similarly, trace levels of PCBs, polynuclear aromatics, and phthalates are 

found1 in the soils, and sediments south of the site (south of Gulf Pump Road). 
I t• 

However, the contamination was not found at levels which might pose a health· 
! 

hazarp to the area populace. 

5.1.3 Contaminate Groundwater Migration 

The e~isting hydraulic gradients, the calculated permeabilities in the alluvium 

and the result of the groundwater chemical analysis ....ere used to determine the 

extent of the contaminate plume originating from the French Limited pit. The 

speci:fic data used in calculating the extent of the plume is as follows: 

l. Time span of 18 years (1966 to 1984); 

a. Groundwater and lake elevations on December 7, 1983; and 

.3. A horizontal permeability of 3xlo-2 cm/sec in the Upper Aquifer -

(Alluvium). 

Figure 5-2 shows that the extent of the plume to the north, east and west is 

likely to be less than 200 feet; however, to the south the front of the plume 

is estimated to be approximately 700 feet from the pit and advancing about 15 

feet per year. The projected path direction of the plume is also shown on 

Figur
1
e 5-2. 

alluvium by 

and it will 

As the plume extends toward the south, it will be confined to the 

the Pleistocene deposits (clays) comprising the east valley wall 

be compressed into a narrower band by the higher groundwater 

gradi'ents in the Riverdale Subdivision. In approximately 100 years the front 

of the plume will have advanced to the southern section of the old Harris 
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Coun~y landfill and the marsh directly to the south. Beyond this area, there 

are no monitoring wells so the flow direction is not known; however, it is 

likely to be toward the river. 

Vert~cal migration from the Upper to the Lower Aquifer is estimated to be 

appr?ximately 0.1 feet/year. At this rate, the contaminate plume in the 

alluyiurn has penetrated the underlying Beaumont clay only a few feet and would 

take approximately 900 years to migrate through 90 feet of clay to the lower 
I 

• I 
a qui fer. 

I 
5.2 ;WASTE VOLUME ESTIMATES 

The sludges in the main pit appear to be the principal source of contamination 

affecting the environment around the French Limited site. The sludges, .. that 

have· been dumped in the main pit have covered the deepest portions of the pi't 

and have become mixed with the native sands,·· either through seepage or physical 

slumping of the sides of the pit. The available data suggest that there is 
\ 

appr$ximately 200,000 to 300,000 cubic feet of sludges and from 500,000 to 

1,009,000 cubic feet of contaminated sands in the main pit. The bathymetric 
I 

studl indicates that the main pit contains approximately 24.5 million gallons 

of wjter. See Table 5-2 and Section 4.4 for details. 

' 

The estimates of sludges reflect the observations in April 1983, and do not 

account for the total amount of sludges orig~nally dumped into the pit 
I 

(approximately 2.5 million cubic feet). Much of the waste was burned as part 

of the French Limited operation, also some of the floating wastes w~re removed 
I 

and 1isposed of during emergency and planned removals. The San Jacinto River 

floods of 1969, 1973, and 1979 exerted significant environmental forces upon 

the sludges, and transported unknown quantities out of the pit. Some portion 

of t~e sludges was deposited nearby outside the main pit, while the remainder 

were'carried downstream with the floodwaters. 

The largest deposits of sludges outside the main pit are in the slough south of 

U.S. Highway 90, which contains an estimated 140,000 cubic feet of sludges and 
I 

heavily contaminated sediments and soils (see Table 5-2). 
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Ta~le 5-2. Waste Volumes at the French Limited Site 

Mei'"', 

II 

II 

I 

Sludges/Sediments/Soils 

Sludges in Main Pit 

Contaminated Sands in Main Pit 

Swamp between Pit and U.S. 

Surface Waters 

Main Pit 

90 

Swamp between Pit and U.S. 90 

* Average depth over entire area. 
I 

I 

I __ .i _ _.J_. ~&~__J___ __ _ 

Estimated 
Area 

(acres) 

7.3 

7.3 

4.6 

7.3 · 

4.6 · 

Estimated 
Depth* 
(feet) 

o. 7 

1.6 

0.7 

10.6 

2 

Estimated 
Volume 

(f t3) 

200,000-300,000 

500,000-1,000,000 

140,000 

(gallons) 
··. 

24,500,000, 

3,200,000 
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I 
5.3 TARGET RECEPTORS 

The French Limited hazardous waste site may pose potential risks to the 

followlng types of target receptors: 

0 'sensitive ecosystems, 

0 Natural resources, and 

0 Population at risk. 

5.3.l Sensitive Ecosystems 

As preiented in the discussion on Environmental Setting and Terrestrial 

Ecolog¼, Sections 1.3 and 4.8, respectively, the vegetation, land animals, fowl 
I 

and fish life in and around the French Limited site are common to the area. No 

sensitive habitats or protected or endangered species were observed during the 
. . I 

site survey or are known to exist in this area. 

Potential impacts on the area's ecosystem may occur via terrestrial plant 

uptakeland plant ingestion, via surface water contamination, groundwater 

contamination and airborne contaminants. As noted in Section 4.8, some effects 

on vegftation were observed surrounding the lagoon. However, all other areas 

on-sitt and off-site appeared to sustain a healthy vegetative cover. These 

observ,tions indicate that effects on the vegetative community are limited only 

to dir~ct contact with the contaminants in the main waste pit and where surface 

water movement due to flooding has transported the contaminants along area 

draina~eways and floodplains. 

Surface mechanisms such as deposition of airborne contaminants or contact with 

any aiJborne vapors have had little if any impact on the health of the plant 
I 

communities in the area. The presence of several types of animal tracks and 

observl
1
tion of small fish in the shallow channel connecting the two parts of 

the ma n disposal pit tend to indicate limited direct impact on the immediate 

terres rial and aquatic systems. However, since PCBs were found in fish tissue 

collec~ed from various pits and lakes, at levels as high as 392 ppb, the French 

Limited site is potentially impacting the aquatic community. 

Because of the observations made during the ecological "walk-over" survey of 

the site, the common nature of the flora and fauna in the area, and the primary 
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·objectives of the work program, limited data were collected relative to fully 

defiping the extent of the impacts on the area's ecosystem. Primary emphasis 

was ~laced on definition of the nature, extent, and direction of the 

contamination at the French Limited site .. 

l5. 3. l Natural Resources 
1

Sitel reconnaissance defined the natural resources of concern to consist mostly 

of forested areas, surface water channels, groundwater aquifers, and mineable 
! 

sand°. 

While land use in Harris County is divided into cropland, pasture and range 
I (40 percent), forested {15 percent), and the remainder urban, the immediate 

French Limited site and vicinity consists of forested, industrial, an1. 

residential areas. 

The French Limited site is located within the 100-year flood plain of the 

San hacinto River. Since the site started operations in 1966, four floods have 

·occurred (1969, 1973, 1979, and 1983). These floods represent intense, 

short-duration events which inundate the site and exert significant natural 
I 

forces to disperse surface contamination beyond the site boundaries. The 

floodwaters in 1979 successfully eroded the north berm of the main pit and 
I 

created a pathway for sludge and sediment outflow into the adjacent swamp. 

Surface waters in the vicinity of the French Limited site are used for 

.recrlational activities, primarily fishing. PCBs were found between 18 and 

194 ppb in fish fillets taken from the local "fishing hole" beneath the 

~.s.! Highway 90 bridge immediately north of the main pit and up to 392 ppb in 

fishj from lakes south of Gulf Pump Road. Since fish from the "fishing hole" 

north of the main pit do not exhibit PCBs higher than from the lakes south of 
I 

Gulf Pump Road, a clear link between PCB in these fish and sludges from the pit 

'cannot be established. 

I 

Contamination of the soils in the site area could pose a hazard to human health 

if agricultural development of these areas were to take place in the future. 

Upta~e of contaminants by vegetation destined for consumption by cattle or 
I 
I 

I' 
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h1.mans could result. The commercial development of land areas potentially 

affected by the site appears to be highly unlikely. A large portion of the 

area around the site lies within the 100-year floodplain of the San Jacinto 

River and Harris County, and the federal government restricts building and 

development in flood prone areas. In addition to being in the floodplain the 

area ~is relatively far removed from the metropolitan Houston area and not 

read~ly accessible to large work centers. Improvements necessary to remedy the 

situa•tion do not appear feasible at this time; however, construe tion of the new 

U.S. Highway 90 may change the development outlook and thus area land use. 

There are approximately 34 residences in the Riverdale Subdivision and another 

seven residences along Magnolia Drive (west of Riverdale) that are within 

4,000 feet of the French Limited main pit. Of these residences, 14 are known ... 
to draw water supplies from wells less than 100 feet deep (see Appendix M). 

These residences are listed in Table 5-3. The closest wells to the main pit 

are a[ong Maple Drive (within 1,000 feet of the main pit). The source of 

domes~ic water for the other 27 houses is either deep wells (greater than 

100 feet deep), unidentified shallow wells or hauled-in water. These 

residences are at slightly higher elevations (about 20 feet above mean sea 

level) than the main pit, and the water table in this area in the direction of 

the subdivision is slightly higher than the site vicinity. Nevertheless, 

ground water beneath the French Limited site appears to be moving southward 

(east of Riverdale) and westward (north of Riverdale). Thus, if the shallow 

groundwater gradients temporarily disappear or shift, these residences coul,d be 

subjected to shallow groundwater contamination, either from the east or from 

the n?rth. Assuming all residences are occupied, and occupancy averages three 

peopl~ per household, then as many as 123 people could be exposed to 
I 

groundwater contamination from the French Limited site. 
I 

The high concentrations of groundwater contamination were found in shallow 
I 

wells along the south side of the French Limited main pit. If the sludges in 

the main pit causing this contamination are left in an uncontrolled state for 

long periods of time (i.e. decades), shallow ground waters further removed from 

the Ftench Limited site will become contaminated at levels exceeding the 

current human health criteria. The nature and thickness of the clay layer 

i 'I .... 

I 
I 
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Table 5-3. Shallow Residential Wells at French Limited Site Vicinity*

Residence Address

 —
(Riverdale)

i

 —
(Riverdale)

 —
(Riverdale)

i

 —
(Riverdale)

 —

 —

Casing
Size •

( inches)

2

—
—

2
2
2.5
2.5
2

2.5
2
2
2
2
2
2

2
2
4
2 (2)
2

__

4
4
3
2

4
4
4
3
4

Well
Depth Comments
( fee t )

65-100
40-60

—
58
52 GW11
62
65
100 New well replaces

older well

220
60
85 or 185
90
87-100 GW10
90

—

240
240

—
50-75 (2)
25

24

237
240
180-200
180-200

300
300
300
180-200
240

.!
J

Other shallow wells which have not been reported may exist in the
area.

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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und rlying the site makes contamination of the lower aquifers highly unlikely. 

If, however, contamination was introduced (by faulting, drilling, etc.) into 

the lower aquifer a significant number of people potentially could be affected. 

Fiv, major drinking water wells screened. as shallow as 200 feet are located 

within 2 miles downgradient of the French Limited site. These wells supply the 
I . 

town of Barrett, the City of Crosby, and other nearby connnunities. 

No contamination criteria exist for soils and sediments. However, the high 

lev~ls of sediment contamination observed in the main pit and in the slough 

between the main pit and U.S. Highway 90 are exposed to large natural 
1 dis~ersion forces (chiefly floods). Significant health risks would be created 

if ~hese sludges and sediments were dispersed in an uncontrolled fashion, 

Soits and sediments farther removed from the French Limited site, but .. _still in 

the: immediate vicinity, appear not to be sig"nificantly affected by past flood 

events. The primary risk involved off-sit~·is contact with undiluted heavily 
I 

contaminated sludges or sediments transported intact from the site area. 

Previous removal actions at the site have removed the bulk of surface 

con~amination making this highly unlikely, while off-site accumulation of 

sludges is minimal to non-existent. 

5,3j3 Population at Risk 

The!French Limited site is approximately two miles southwest of Crosby, Texas 
I 

~ndione mile west of Barrett, Texas. The combined population of the 

Cro~by/Barrett area is approximately 5,250 based on the 1980 census. Southwest 

of the site is the Riverdale Subdivision with a residential population of less 
I 

than one hundred people. Other homes are located along Gulf Pump Road south of 

the.site and U.S. Highway 90. 

I 
The 1Crosby/Barrett area is primarily residential with some commercial 

businesses and some sand mining operations along the San Jacinto River and its 

tri~utaries. Some farming also occurs in the outlying areas. Approximately 

one--half mile west .of the site, on the western bank of the San Jacinto River, 

St. !Regis Paper Company operates a pulp/paper mill. 

I 
' 
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I 

The 1.French Limited site is surrounded by densely wooded lands and intermittent 

swampy areas. The area contains numerous abandoned sand pits which are 
I 

frequented by area sport fishermen. 

The,population potentially at risk includes: 
I i! 0 residents in the nearby Riverdale Subdivision; 

,: 
·, 

0 residents along Magnolia drive; 
11 

1! 0 employees of the nearby sand mining operations 
i 

0 sport fishermen that frequent the San Jacinto River, and some of the 

abandoned sand pits; 

• travelers along U.S. Highway 90 and Gulf Pump Road; and 
0 Harris County, Precinct 2 maintenance personnel. 

:1 
In examining the popul~tion at risk, it is important to consider the mechanisms 

or pathways by which these people may become exposed to the contamination. The 

pri~

1

1ary pathways of potential concern for the French Limited site area are: 

j, 1. conslillption of contaminated ground water, 
,1 

'.[ 2. ingestion of contaminated aquatic species and plants, 

3. direct contact with contaminated soils and surface water, and 

4. inhalation of airborne contaminated dust. 

Although all four of the pathways defined above have the potential for 

producing acute short-term effects, the first pathway (consumption of 

contaminated ground water) is most likely to produce serious long-term 

effects. ,, 
! 

,i 

Bas~~ on the above discussion and the potential population at risk, the 

resi~ents in the Riverdale subdivision and those along Magnolia Drive are most 

likely to suffer long-term chronic effects as well as any acute effects. 

Because of the popularity of sport fishing in and around the French Limited 

site, and the potential for this segment of the population to be subjected to 

the ,contamination from the French Limited site by all of the last 'three 
I 

pathways defined above, the sport fishermen are considered to be the second 

most likely segment of population at risk to suffer both acute and 

I,' 
\\ 
! 
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I . f chronic ef ects. However, because of the surface water remova•l mechanisms 

observed at the site, that 1s, the persistent flooding of the disposal area and 

the'movement and dispersion of contaminants, the effects resulting from the 

last three pathways of exposure will con~inue to diminish. On the other hand, 

the potential for well water contamination will continue to increase as the 

con,taminant plume moves outward from the i\llll)ed ia te site area. This movement 

will occur as long as a sufficient concentration of the contaminant mass 

remains within the French Limited site. Once the source mass is removed the 

potential for exposure to contamination from the well water will diminish 

accordingly. 

.i 5. 4 SIGNIFICANCE OF WASTE CONCENTRATIONS 

The waste chemicals at the French Limited site are present in the sludges and 

sediments in the bottom of the main pit and-in the soils and sediments of many 

of the adjacent pits and ditches. Surface waters in the main pit contain low 

I , ppb levels of the more soluble chemicals (chiefly volatile organics), while the 

ground waters immediately south of the main pit contain significant (high ppb) .. 
\ 
i 

J 

j 

i 
I 

levels of these same volatile organics. 

Mercury was the only inorganic chemical (observed at 0.7 ppb in gr?und water 

with a criterion of 0.144 ppb) observed in water above its 10-5 incremental 

cancer risk human health criterion (see Appendix F), and it appeared only in 

the background well. No groundwater wells on the site proper exhibited mercury 

contamination. Additionally, this level of mercury is below the 2 ppb ptimary 

drinking water standard. 

A comparison of the highest observed concentrations in water at French Limited 

with the 10-5 risk level human health criterion is shown in Table 5-4. 

Botn ground water and surface water concentrations are shown in the table. The 

10-? hunan health criteria were used for comparison due to the lack of 
I 

drinking water standards governing most of the organic compounds found in the 

ground water. One compound, tetrachloroethene, was found in ground water at 

more than 100 times its 10-5 human health criterion level. Four compounds 

were seen in ground water at between 10 and 100 times their 10-5 human 

health criteria: benzene, carbon tetrachloride, 1,2-dichloroethane, and 
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I Table 5-4. 
I I 
I I 

: I 

Summary of Maximum Concentrations at French Limited and 
Human Health Criteria (All Units in ug/1 or ppb) 

I' 

j ! 

Parane ter 

benzene 
carbon tetrachloride 
chlorobenzene 
chloroform 

, f,2-dichloroethane 
'~.1-dichloroethene 
1,2-dichloropropane 
ethyl benzene 

"methylene chloride 
, tetrachloroethene 
trichloroethene 
toluene 
vinyl chloride 
acenaphthene 
anthracene 
benzo(A)anthracene 
chrysene 
fluoranthene 
fluorene 

. phenanthrene 
pyrene 
phenol . 
~is(2-ethylhexyl) phthalate 
lindane 
mercury 

Human Health 
Criterion* 

6.6 
4.0 
488 
1. 9 
9.4 

0.33 
87 

1, 400-
1. 9 
8.0 

27 
14,300 

20 
20 

0.028 
0.028 
0.028 

42 
0.028 
o. 028 
0.028 
3,500. 

15,000 
0.186 
0.144 

Highest Observed Levels 

Ground 
Water 

180t 
44t 

7 

440t 

68 
74t 

910t 
44t 
67 
39t 

32 
13 

0.7t 

Surface 
Water 

1500t 

390t 
190t 
13t 
17~. 

500 

63 
110 
410 
180t 
260 
220 
280 
170 
630 
570 

1300 
740 

390 
0.045 

* Values correspond to the proposed 10-5 incremental cancer risk 
levels for human health protection as discussed in Appendix F. 

t Exceeds the 10-5 human health criterion. 

I' 
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methylene chloride. Three compounds in ground water (trichloroethane, vinyl 

chldride, and mercury) and one compound in surface water (chlorofonn) were 

observed at between 1 and 10 times their 10-S human health criteria. 

Several compounds attributed to the French Limited site were found below the 

criseria levels in both ground water and surface water. 

A s4mmary of the observed metals contamination and the Primary Drinking Water 

Sta~dards (see Appendix F) is presented in Table 5-5. No metals were observed 

abo~e the drinking water standards. 

The high concentrations of groundwater contamination were found in shallow 

wells along the south side of the French Limited main pit. If the sludges Ln 

the main pit causing this contamination are left in an uncontrolled state for 

long periods of time (i.e. decades), shallow ground waters further removed from 

the 'French Limited site will become contaminated at levels exceeding the 

current human health criteria. 

No contamination criteria exist for soils and sediments. However, the high 

levels of sediment contamination observed Ln the main pit and in the slough 

between the main pit and U.S. Highway 90 are exposed to large natural 

dispersion forces (chiefly floods). Significant health risks would be created 

if these sludges and sediments were disturbed in an uncontrolled fashion. 
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Table 5-5. Drinking Water Standards for Metals 
(All Units in ug/1 or ppb) 

Drinking Water 
Parameter Standard 

Chromium so 
Copper 1,000 

Mercury 2 

Lead 50 
I 
I 

Zinc 5,000 

Highest Observed Levels 

Ground Surface 
Water Water 

26 11 

7.6 6.6 

0. 7 0.3 

5.9 

49.5 17.9 , .. 

137 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS 

.., 
> 
!!! 
"' 

GRAVELS 

~ 2 MORE THAN HALF 

CLEAN GRAVELS 
WITH LITTLE OR 
NO FINES 

0 ; COARSE FRACTION GRAVELS WITH 
Vl c IS LARGER THAN 

SYMBOL 

GM 

TYPICAL NAMES 

WELL GRAO[D G.~AV[LS, ORAVEL 0 S.UCO l:!IXTURES 

POORLY GIIAD£D GIIAV[LS, GIIAVEL • SAND 

MIXTURES 

SILTY GRAVELS, POORLY GRADED GRAVEL-SAND. 

SILT MIXTURES 

x OVER 12¾ FIHES ~ 
WZO ..,: NO. 4 SIEVE SIZE .,,/, CLAT[T GRAVELS, POOIILT GIIADEO GRAV[L,SANQ. 

GC l'/ll, CLAY MIXTURES <!r-----,------+-~~~--------------~ a: ... :::::::: 
If !! CLEAN SANDS SW :::::!:: 
~ ~ SANDS WITH LITTLE OR ::::j::: 
a: ~ NO FINES :::::::: 

O
<t zc SP :::::::: :::::::: 

r 
0 
::i 

MORE THAN HALF 
COAASE FRACTION 
IS SMALLER THAN SANOS WITH 
N0.4 SIEVE SIZE OVER 12¾ FINES 

SM 

SC 

WELL GRADED SANOS, GRAVELLY SANDS 

POORLY GIIAD[D SANDS, GIIAVELLY SANDS 

5IL T'I SANDS, POORLY GIIADED SAND-SILT 

MIXTUIIU 

CLAYEY SA"DS, POORLY GRADED SANO, CLAY 

MIXTURES 

! I INORGAIIIC St.TS AND VERY f1I£ SANDS, IIOCI( 
u1 ML fl.CUI, SILTY 011 CI.ATEY F'NE MNOS, OR 

Vl 8 o..AYEY SI.TS Wml 51.JGHT PLASTICITY 

.J :' SIL TS AND CLAYS ~ NOflGAIIC 0.AYS O" LOW TO MEDIUM PLASTICITY, g j uou10 LIMIT LESS THAN ~o CL ~ ~~'ii~yfATs, sAIOT cu,s, Sil.TT CLAvs, 

0 a: OL I I I ORGANIC CLATS ANO ORGAN<: SILTY CLAYS o, 
~ ~ 1! I I LOW PLASTICITT 

< ~ r---------------+--tt'+iti+-1~-----------------' a: ~ MH NORGANIC SILTS, IIICACEOUS OR DIATOMACIOUS 

C) ~ FINE SANDY OR SI\.TT SOILS, ELASTIC SILTS w ... 
?!; ~ 
LL I .. 

SILTS AND CLAYS 
LIQUID LIMIT GREATER THAN ~O 

HIGHLY ORGANIC SOILS Pl ~ 

IMORGANIC 0.AYS 0, HIGH PLASTICITY, 

fllT CLAYS 

ORGANIC CLAYS OF MEDAA\I TO HIGH PLAmcrry, 
ORGANIC SILTS 

PEAT AND OTHER MICHLY DAC:ANIC S011.S 

c:::J 

181 

LL 

PL 

Pl 

SG 

*-200 

KEY TO TEST DATA 

-•Undisturbed" Sample SA - Siavt AnGIJIII 

- Slandard Ptntlralian 
MA - Sieve Analy1is w Hydrometer 

Tell Sample 

- Liquid Llmll (In %) 

- Plastic Limit (in ¾l 

- Pla1licllr lndu (in °1.) 

- Specific Gravity 

- •1. Finn pa11ln9#200 
11,v, 

PERM - Permeability 

PIO -Photo lonizallon o,1,c1or (ppm) 

Blows/foal - relers lo SPT "N" value 

Remald - Sample remolded prior lo testing 

NOTES 

TheH Nolll Are Applicable To All 
Borln9 ond/or Ttal Pit t.09 Plotu ill 
Thi ■ Reporl. 

1. Elevations refer to Mean Sea Level Datum (1963) 
2. Undisturbed Samples consisted of hydralically pushed 3-inch diameter 

Shelby Tubes and driven 3-lnch OD x 2.5-inch ID S~llt Spoon Samplers. 
A 140 lb. hanmer falling JO-inches was used to drive the Split Spoon 
Sampler. Blow counts were converted to SPT "N" valves by multiplying 
by 0.56. 

3. Standard Penetration Test Is the number of blows required ta drive a 
2-inch OD by 1.3 Inch !D Split Spoon Sa~ler 12-inclles using a 140-lb. 
hamrer falling 30 Inches. 

4, Borings were drilled with a 4-inch-diameter fishtail bit. 

; 

Harding LAwaon A• ■oal■ I■■ 

Engineers. Geok>Q1s1s 
& Ce0011ysc,srs 

J00kU.,!fll 

6013.009. 12 

SOIL CLASSIFICATION CHART 
AND KEY TO TEST DATA 
French Limited Site 



Laboratory Tests 

ls. ~ 
i i Auger/Rotary Wash ..e u- - .. Equipment ;c .i?:' r. 1 iii -;; .! vi ci 

Q 1 ~8 l:'i 
., .. Elevation 37, 8 feet Date 4/6/83 ;;: 0 1/) 

00 0 BROWN SILTY CLAY· (CH)° 
stfff, wet 

LIGHT BRO\IH AND RED CLAY (CH) 
5 very stiff, wet 

5 

LIGHT BROWN SAND (SP) 
SA(-1200=47:I:) 15 11. 7 97 medium dense, moist, fine 

grained, some silty sand 
10 seams 

LIGHT BROWM SILTY SAND (SN) 
medium dense, mofsl, fine-grafned 

26 
15 

23 
some clayey sand se1J11s at 18 feet, 
saturated below 17 feet 

20 LIGHT BROWN AND GRAY CLAY (CH) 
very stiff•. _saturated 

25 

LIGHT BROWN SILTY SAND (SH) 
medfum dense, saturated 

30 

30 
some clay seams at 33 feet 

35 

24 
40 

Ii 8 ..e "' I != 
Laboratory Tests ... 

44 

Haf"Cfl"9 Lawaon A■ aoel•I•• 

Engineers. Geo1oQ1s1s 
& Geo0h)'SIC1s1s 

JCauu.,.BCA 

6013 008.12 

i ~ .. - .s 
$E .i?:' -u ·;;; 
.!! i; l:'i ~8 00 

E 
r. 
ci .. 
0 

40 

45 

50 

55 

60 

65 

70 

75 

80 

I e 
.,i (Continuation of Log) 

RED-BROWN CLAY (CH) 
very stiff, saturated 

End of Boring - 44.5 feet 
E•logged boring prior to reaming. 
Reamed boring with 8-lnch bit to 
45 feet. Installed 4-fnch diameter 
PVC well to 45 feet. Screened from 
15 to 45 feet. Sand backfill from 
7 to 45 feet. 

tOG OF BORING B1 / GW1 
French Limited Site 86 Crosby, Texas 

O•I A(v,s.rc-

5 ~y 



0· (CH} 
() 

~ 
CLAY 
CLAY (CH) 

SAND (SP) ~·;:,;· 
~ 

,, . SILTY SAND (SM) cu I• ~ 
CV " 

II-
: I-

20 20 - ,.~)" (CH} :r:: V'/ CLAY 
I-
0... ~; ~ LIJ SILTY SAND (SM) 
a . I-

: I-

40· 40 
~4· !:::; CLAY (CH) 

NOTES: 

1. Self Potential Run 
In Positive Mode 

Hc.rdlng Lawoon Aoooclato11 

,ll;»MACaEA 
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SELF POTENTIAL I (millivolts) 

GEOPHYSIC'AL LOG 
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RESISTANCE 
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Laboralo~ Tests 

SA(-1200=46%) 

LL=35 
PL=17 
PI=l8 

LL=69 
PL=32 
Plc37 

a ~ .e -;;; 

~ j 
Cl. 

21 

<l 

21 

<1 

i u 
.,- s -5C ·i .c 
ii S! ci. 

~8 ,-c ., ~., 0 
00 

0 

5 

10 

15 

20 

14.5 114 
25 

30 

24.l 96 
35 

40 

., 
0. e 
c'1 

illi. 

Equipment Auger/Rotarv wash 

Elevation 17 16 feet Dale 4/7/83 

DARK GRAY CLAYEY SAND (SC) 
loose, moist 

LIGHT BROWN SANO (SP) 
medium dense, wet, fine to 
medium grained, trace silt 

LIGHT GRAY SANDY CLAY (CH) 
st fff, wet 

increased sand con~ent at 1Z feet 

LIGHT GRAY SILTY SAND (SH) 
medium dense, saturated, 
fine grained · 

trace clay, 

LIGHT GRAY AND YELLOW SAIIDY CLAY (CL) 
very stiff, saturated 

slightly sandy at ZS feet 

RED-BRO\lll CLAY. ( CH) 
very stiff, saturated, blocky, 
s1 ickenslded 

color changes to light gray and 
ye 1 low al 38 feet, s 1i ght ly sandy, 
occasional silty sand seams below 
39 feet , 

Laboratory Tests 

SA( -1200=51%) 
SG•2.66 

0 

Cl. 

<1 

19.2 107 

67 

Perm K•l.2 x 10·6 

(Remold) 
50/6" 18. 3 108 

H■rdlnv Lawa.on A••oolal■• 
Eno1noers. Gto10g1sts 
a Geoi>hrsosrs 

.JOIINVUllfA 

6013,009.12 

21.6 98 

22 .9 96 

~=-~\~l 

50 

55 

60 

65 

70 

75. 

80 

(Conllnualion of Log) 

occasional silty sand layers 

LIGHT GRAY SANDY SILT (Ml) 
very dense, saturated, non
plastic, trace clay, fine grained 

RED·BRCMI CLAY (CH) 
very stiff, saturated, 
sl ickensided 

color changes to gray with scme 
silt lenses 

End of Boring• 70 feet 
E•logged boring prior to reaming. 
Reamed boring with 8-fnch bit 
to 58 feet. Installed 4-f nch 
diameter PVC well to 58 feet. 
Screened from 38 to 58 feet. 
Sand backfilled from 36 to 
58 feet. 

LOG OF BORING B2 / GW2 
French Limited Site 88 Crosby, Texas 

~ 



0 

20 

.. ., ., ... 
40 

x 
I-
a. .., 
0 

60 

70 

CLAYEY SAND (SC) 
SAND (SP) 

CLAY (CH) 

SILTY SAND (S~) 

CLAY (CL) 

CLAY (CH) 

SAND SEAl-!S 

SANDY SILT (ML) 

CLAY (CH) 

!!Qill: 

I. Self Potentl~l Run 
In Positive Hode 

0 

20 

40 

60 

70 

12 

-

8 4 

SELF POTENTIAL 
(millivolts) 

0 

I 
B 16 

SINGLE POINT 
RESISTANCE 

(olvns) 

... 

24 32 
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----
- i i - 'i 1 Ii 8 .. - - .. Equipment AuoectRotac,v \lash Ii i !: ,:: '5 C l: .c Q. .. - - "5 !: ~c ... ~ .. - .. ·;;; ii E ';; E ! 

,._ .. 13.2 feet 4/14/83 
_., 

!: ~8 ,-c ~ Elevatlon Date .. - .. .. - .. 0 !: -c ~~ C <I) (Continuation ~I Log) 
Laboratory Tests ... iD cc 

0 Laboratory Tests Cl. m ~8 cc 

·1 
GRAY CLAYEY SAND (SC) 

40 

med111111 dense, moht 
LIGHT BROWN SAHD (SP) 

1 13 medium dense, saturated, 
medium-fine jrained 1.5 with some cl yey sand seams 

5- at 3 feet 45-

SGc2.65 
SA(-1200=5%) 1 ?5 1.2 17.0 109 

10- 50-

10·3 ~ 
RED-BROWN CLAY (CH) 

Perm K•4 .0 X 42 17 .6 102 2.0 26.7 92 very stiff, saturated 
(Remo ld) 

15 - 55-
End of Boring - 55 feet 
Rea.-ned boring with 8-inch bit 

with some gravel · seams with to 27. feet. lnstal led ,-inch 
l 50/7" trace clay below 18 feet diameter PVC well to 27-feet. 

20- 60- Screened from 7 to 27 feet. Sand 
backfill from 5 feet to 27 feet. 
Well ganrna logged after completion 

SA(-1200=3%) 1 ·48 

25- 65-
LIGHT GRAY SANDY SILT (ML) 

medium dense, saturated, 
non-plastic, trace clay, 

1.5 . fine grained 

30- 70-

l 15.3 112 
35- 75-

·, 

l 19.0 101 
' 40- 80-

= Ho;..n,. Lawaon A••,..l•I•• LOG OF BORING B3 I GW3 P\,&lt 

Engineer:. Gaologisls French L lmited Site Bi & Geophys,cos1s Crosby, Texas 0 
""'"" .J08NUMB(A APPAO .. (D 0A1t J.(\'lS(D D•:1 

IA 6013,009 .12 1-11/M s-Ll't.. 
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Laboratory Tests 

E 
0. 
0. 

C) 

a.. 

u ,.... 
s - d) 

.c 0. 
o. E 
(I) l'O 
0 U) 

Equipment Auger/Ro_tary Wash 

Elevation 16.8 feet Date 4/7 /83 

o---r-,-,,---------------
BROWN SANDY CLAY (CL) 

5 

10 

medium stiff, wet, with roots 
BROWN-GRAY SILTY SAND (S~) 

loose, wet 

BROWN CLAY (CH) 
stiff, wet, trace sand 

LIGHT GRAY AND YELLOW BROWN 
SANDY CLAY (CL) 

stiff, wet 

18.1 108 
LIGHT BROWN AND GRAY CLAY "{CH) 

very stiff, saturated, ~ith 
some clacareous nodules, 
slickensided 

LL=33 
PL=l 7 · 
PI=16 6 
Perm K==3.5 x 10-

SA(-#200=96%) 

14.8 112 

<1 16.8 111 

23 

E-logged boring prior to reaming. 
Reamed boring with 8-inch bit to 
39 feet. Installed 4-inch diameter 
PVC well to J9 feet. ·screened from 
9 to 39 feet. Sand backfill from 
8 to 39 feet. 

Harding Laweon Aaaocl■t•• 
Engineers. Geologists 
& Geophysicists 

JOB NUMBER 

60_13,009.12 

15 

20 

25 

30 

35 

~-
groundwater seepage at 13 feet 

color changes to red-bro1m 
at 18 feet 

some interbedded fine-grained 
silty sand seams at 23 feet 

LIGHT GRAY AND YELLOW SILTY 
CLAY (CL) 

very stiff. saturated 

LIGHT GRAY SILT (ML) 
medium-dense, saturated, non
plastic, with some clayey 
sand seams 

RED-BROWN LIGHT GRAY SANDY 
CLAY (CH) 

very stiff. saturated 

40 End of Boring - 40 feet 
LOG OF BORING 84 / GW4 
French Limited Site 
Crosby, Texas 

REVISED DAiE 
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·sANiY CLAY (CL) 
SILTY SAND (SH) 
CLAY '(CH) 
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t!Qru: 

1. Self Potential Run 
In Positive Mode. 

Harding Lz:l\:'1110n Arsc.ooEDtoa 

JOONUM&ER 
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8 4 
SELF POTENTIAL 

(mi 11 i vo.l ts) I 8 
SINGLE POINT 

RESISTANCE 
(ohms) 
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0 ...... 
Laboratory Tests 

Q.. 

1 

SA(-#200=9%) 
10

_3 Perm K=l. 7 x 
12 19 .1 

0.5 11 

< 1 10 

SA(-#200=2%} 1 14. 

<l 

MA(-#200=73%) S < 1 
Perm K=9.6 x 10-

Harding Lawaon Aoaoclatos 

Engineers. Geologists 
& Geophysicists 

·- JOB NUMBER 

6013,009.12 

16.3 

116 

104 

-;:::-
- a, 
,:;. 0. 
a. E 
(1) C'O 
0 CJ) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

Equipment Auger/Rotary Wash 

Elevation 12.6 feet Date 4/11/83 

BROWN CLAYEY SAND (SC) 
loose, wet 

LIGHT BROWN SAND (SP-SM) 
medium dense, saturated, trace 
silt, fine-medium grained 

slightly clilyey at 8 feet 

some clayey sand seams at 
13 feet 

becomes more coarse grained 
at 15 feet 

RED-BROWN AND LIGHT GRAY CLAY (CH) 
stiff, saturated, slickensided 

LIGHT GRAY SANDY CLAY {CL) 
stiff, saturated, with 
some clayey iand layers 

End of Boring - 30 feet 
Reamed boring with 8-inch 
bit to 25 feet. Installed 
4-inch diameter PVC well to 
25 feet. Screened from 5 to 
25 feet. Sand backfill fro.~ 
4 to 25 feet. 

LOG OF BORING 85 / GWS 
French Limited Site 

PLAIE 

Crosby, Texas 

APPROVED REVISED DATE 

H/'('1 



~ -. .. ..,. ... 
~ § 'i u .. - s =- .. Equipment Auger/Rotary Wash ll "i i 
~ :,C 2:- 15. 8 .. - =- .. .. iii ~ iii E .e .c. -a 

j Elevation 13. 9 feet 
I:: ~c ~ 

!:! Jc§ :,.C .. Da\e_4/l2/83 l -;;!! ;;; g E - ., <I> != • 
Laborat!)ry Tests ... cc ~8 ,..c C II) (Continuation ol Log) 

Laboratory Tests ... iii 0~ 

' GRAY SANDY CLAY (CHI 
40 

st f ff, .wet LJGHT._GRAY SANDY Sill (II.) 
medium dense, saturated, 

0.6 20.1 97 SA(-1200•59%) _3 
non-plastic,ftne grained 

Penn K• 2. 7 x 10 
45 

RED-BROWN CLAY {CH) 

21.3 100 Ll•SS 27.9 94 
very stiff, saturated, blocky 

PL=24 
Pl•31 

with some fine grained silty sand 
0 LIGHT GRAY SILTY SAIID·(SM) 

laminations below 53 feet 

medium dense, saturated, 
fine grained 

l 
l{GKT GRAY CLAYEY SAND (SC) color changes to gray-brown 

loose, saturated, fine 
grained 31.3 89 

increased silt content 

decreased clay content, medium 
4 30 dense, some gravel, some odor 

at 23 feet 65 sand seam 65 to 6.7 feet 

RED-BROWN CLAY (CH) LIGHT GRAY-GREEN SANDY CLAY 
very stiff, saturated, blocky, 

(CH) 

0 34.9 91 with some silt and sand laminations 
very stiff, saturated 

30 70 

LIGHT GRAY AND YELLOW SANDY CLAY (CL) 
RED-BROWN ANO LIGHT GRAY CLAY (CH) 

very stiff, saturated, with LL•56 
very stiff to hard, saturated, 

35 some clayey sand seams PL•24 l 23.0 101 slickenside, with calcareous 

Pl•32 75. nodules 

LIGHT GRAY CLAYEY SAND (SC) 
~ 

1 medium dense, saturated 
40 80 

{Ii Hardln,g: Lawe,on At.oclal•• LOG OF BORING B6 / GWS P\..-1[ 
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I Continuation of LDQ) 
C i! El a.E 

· Lobc,r,rtory Tuh 
a.. a.. ii) c! ~ ( Contini,olian 

80 
1.Jibonrlory To111 

of lot) 

120 

~ 
23,2 99 ~ s fl ty sand layer at 84 feet 

2.8 
85 RED-BROWN CLAY (CH) 125 ~ very stiff to hard, saturated, 

slickensided with some fine 
grained silty sand laminations LIGHT GRAY SAND (Sl1) 

very dense, saturated, 
<l some silt, fine grained 

90 130 

GRAY SAHDY SILT (ML) 

S/\(-1200=87") 
dense, saturated, -fine grained, 50/5" 
non-plastic, some silt layers 

95 135 

2 

100 140 

LL•48 18 30.2 91 BLUE-GRJ\Y CLAY (Cl) 
S6=2.67 10 25/1" 

PL:20 stiff, saturated 
SA(-1200=15%) 

P1=28' 145 

II 150 

~ 
LIGHT GRAY AND TELLO\/ SANDY CLAY (CL) 

increased cl&y content with some 

2 very stiff, saturated, with some 2 48 
sand and clay laminations, dense 

clayey sand seams 
.at 153 feel 

115 

~ 
155 • End of Bor1 ng • 154. 5 feet 

~ 
E-logged boring prior to reaMlng. 
Reamed boring with 8-1nch bit to 145 

~ 
feet. rnstalled 4-fnch diameter PVC 
well to 142 feet. Screened fr0111 127 to 

,c.., 142 feet. Sand backfill frDM 116 to 
160 145 feet. Well plugged on 4-12-84. 

rm "-rdlnt: l.e•IDCtrl AaHOlsrt•• LOG OF BORING B6 / GW6 ,.._,.,. 
Eng1nNrs. GtoloQ,sts French Limited SI te B16 & Geophysic1s1s 
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0 

zo 

40 

60 ., ., ., ... 
,; ... ... ... 
C 

80 

100 

120 

140 

160 

SANDY CLAY (CH) 

SILTY SAND (SIi) 
CLAYEY SAND (SC) 

CLAY IC)!) 

SANDY CLAY (Cl) 
CLAYEY SAND (SC) 
SANDY SILT (ML) 

CLAY (CH) 

SANDY CLAY (CH) 

CLAY (CH) 

CLAY {CH) 
vith sandy silt layers 
SANDY Sil T {Ml) 

CLAY (Cl) 

SANDY CLAY (Cl) 

SAND (SM) 

NOTES: 

l. Self Potentle I Run 
In Positive Ho~e. 

0 

20 

100 
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16 12 
I 
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StLF POTEHTIAL 
/milllVOltS) 

-/...I"\ 

-· ,. 

It! 

0 

· I 

i .. 

; w. 

' '' 

, . 

• I 

+i-

~ LA,.,..,. A• ...... t•• 
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16 
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LabOral~ry Tests 

Perm K=8.0 x 10·3 

(Remold) 

SA(-1200=4::l) 
SG=2.65 

SA(-1200=3::l) 

a 
.e 
Q ,._ 

0 
0 

"' .. 
3 
0 
iii 

12 

37 

41 

38 

51 

i u .. - .9 
~c ?: 
vi!! -.. 
~8 ,-c ~., 

ac 

17.8 106 

19 .3 106 

-,: 
a .. 
0 

0 

5 

10 

15 

20 

25 

30 

35 

40 

i 
~ 

ill!! 

:11111 

!/Ill 

11111 

iilli 

-
Equipment Avgcc/Rotacy h'asb 

Elevation 16.0 feet Date 4/5/83 

GRAY CLAYEY SAND (SC) 
loose, moist, with some clay 
pockets 

LIGHT BROWM SAND {SP) 
loose, wet, with some clayey 
sand seams, fine-grained, saturated 
below 4 feet 
becomes medium dense at 8 feet 

becomes dense at 12 feet 
fine to medl4m grained, some 
fine gratne·d gravel seams below 
13 feet. · 

color changed-to gray 

trace of clay at 23 feet 

LIGHT GRAY :sA!IOY CLAY (CL) 
stiff, saturated, with 
clayey sand lenses 

Laboratory Tests 

Penn K=6.6 x 10·
5 

SA(-1200•571:) 

Ll=76 
PL•25 
PI•Sl 

s. ~ .!= ;;; 
=! i .,_ iii 

Hardhq L.-••011 A•..ool•I•• 
EnoinNrs. Geolog,srs 
& GaoohySC1s1s 

ie u .. :: .9 
>-a:& ·i 

j~ ~i 
00 

18.8 106 

33.2 86 

-
., 
-a 
E .. 

Cl) 

60 

65 

70 

75 

80 

- -
(Conlinualion of Log) 

chemical odor at 44 feet 

RED-BROWN CLAY (CH) 
very stiff, saturated 

some silty sand laminations at 
53 feet 

---

End of Boring - 55 feet 
E-logged boring. 
Backfilled to surface with cement/ 
bentonlte slurry. 

LOG OF BORING 8·7 
French Limited Site 
Crosby, Texas 
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~ 0 ~ 0 

a. .!2 
Cl)-- - :;c 

Ill _a., 

Cl 3: v,---c ..... 0 ~8 0.. ffi 
Laboratory Tests 

NOTE: 

B2/GW2 was drilled 20 feet from 
GW7. See 82/GW2 for detailed 
description of subsurface strata. 

-■ 
Herding Lawaon Aeaocl■t•• 
Engineers. Geologists 
& Geophysicists 

t 

~ ~ 
•-. JOB NUMBER 

. 60131009.12 

' 

(.) 
~ 

B -::=.. Cl) 

.£ .c a. Equipment Auger/Rotary Wash 
a. E V, 

>- C G> co Elevation 17.5 feet ... <U 0 Cl) Date_W1/JQ_ 
00 

0 .......... 
LIGHT BROWN SAND (SP) 

5-

10-

15-

~ I// 
~ ½ ¼ 
~ 
~ 

;l:J: .. ~,: 
20-1.1~:i:,: 

~ 
25-

30-

35-

40 

LIGHT GRAY SANDY CLAY (CH) 

LIGHT GRAY SILTY SAND (SM) 

LIGHT GRAY AND YELLOW SANDY CLAY 
(CH) 

End of Boring~ 24.0 feet 
Boring drilled with 8-inch bit 
to 24.0 feet. Installed 4-inch 
diameter PVC well to 24 feet. 
Screened from 14 to 24 feet. 
Sand backfill from 24_ to 12 feet. 

LOG OF BORING GW7 
French Limited Site 
Crosby, Texas 

PLA1E 

l820 
APPROVED DATE REVISED DME 

M.PtJ.. s-Lti_ 
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Laboratory Tests 

; 

SA(-1200=20%) 
SG=2.66 

SA I -1200= 70%) 
SG=2.65 

... 
s. 

I .!: 
e 
CL. (I) 

7 

23 

LS 11 

45 

40 

35 

i i .. -:, C >, - .. ~ 

I~ ,-.c 
~ .. 
00 

:::. .. 
.c Q. 
0. E .. .. 
0 U) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

~ 

Equipment Auger/Rotary Wash 

EtevaUon 15.9 feet Dale 4/5/83 

LIGHT BROWN CLAYEY SAND (SC) 
loose, 1101st, fill 

LIGHT BRDWH SILTY SAND (SH) 
loose, wet, with some gray 
clay seams and SOll!t! dark gray 
sflty sand seams, fine grained 

color changes to gray, medium 
dense 

LIGHT GRAY CLAYEY SAND (SC) 
loose to medium dense, saturated,. 
fine •gra lned 

LIGHT GRAY SAND (SP) 
dense; saturated, fine-grained 

occasional clay lense and some 
darker gray layers at 23 feet 

clayey gravel seam at 28 feet 

LIGHT GRAY SANDY SILT (Ml) 

L..:_..! 

dense, saturated, fine grained sand, 
trace clay 

1....----< 

----------

5. g "i i .. - :::. ~ 
.!: ~ sc ~ t 0. 

1 ti~ .; E 
e ~8 ?' ~ 

.. 
~ (Conllnualion of Log) 

Laboratory Tests 
0 ... m 00 40 

LL•29 
PL•l9 
Pl•lO 

X 10-8 
GRAY CLAY (CL) 

Perm K•7.0 very stiff, saturated 
<I 17.5 117 

45 

LIGHT GRAY SANDY CLAY (Cl) 
stiff, saturated, with some 

< l clayey sand seams 
so End of Boring - 50 feet 

£-logged boring 
Backfilled to surface with cement/ 
bentonite slurry. 

55 

60 

65 

70 

75 

BO 
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> 
r-
r 
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40 
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CX> 

SANO {SC} 0 

SANO (SM) 
.µ 
GJ 
GJ 
~ CLAYEY SANO .. ( SC) 
:::c 
>- SAKO (SP} 0.. 20 IJJ 
C 

.... 30 
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(11L) 

CLAY (CL) 

SNIDY CLAY (CL) 
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SELF POTENTIAL 
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Laborato;y Tests 

LL•46 
PL•l9 
Pl-27 

MA( -1200•24") 
SG=2.59 

SA(-1200=341') 

SA(-1200=12:1:) 

a .e 
:! ... 

15 

I 'i I .. -;c ?: - .. ·;; 
3: 

., _ 
~8 ~5 £ 00 

23.7 90 

8 

40 

50 

27 

- i = Q .. .. 
0 "' 0 

5 

10 

15 

20 

25 

30 

35 

40 

Equipment Auger/Rotary I/ash · 

Elcv~tlon 15,9 feet Date 4/5/83 

GRAY-BROIIN SANDY CLAY (Cl) 
stiff, wet 
with some sand layers at 
3 feet 

LIGHT BROWN srtTY SANO (SH) 
loose, saturated, fine g~ained_ 

chemical odor at 9 feet 

LIGHT GRAY SIL TY SANO (SM) 
loose, saturated, fine grained 

LIGHT GRAY SAND (SP) 
dense, saturated, fine grained 

with some fine grained gravel 
seams, well-graded silty sand 
at 23 feet · 

becomes medium dense at 28 feet 

LIGHT GRAY CLAYEY SANO (SC) 
medium dense, saturated, 
fine-grained, with some sandy 
clay pockets 

DARK GRAY SILTY SAND (SH) 
loose, sat~rate~. f1ne·gralned, 
some chemical odor 

-
Laboratory Tests 

K ~ 
ae" .. -.e ;;c 

:! 3: ;; !! 
0 !8 ... m 

20 

Perm K•2.5 x 10·7 
LL:42 10 32.2 
PL=20 
Pl•22 

H•rdlftV Lawaoft A■ ..ol•lea 
Eno,nae,s. Geologists 
& Gec>Dhysic1s1-: 

- -- ---------

n--
.e :E. &I 

t at 
~ i ~ ~ (Continuation ol Log) 

00 40..,...,,,, ...... --------------

92 

45 

50 

55 

60 

65 

70 

75 

80 

color change to light gray, some 
dark clay laminations, some 
yellow stains at 48 feet 
strong chemical odor at 50 feet 

GRAY CLAY (CL) 
very ·stiff, saturated, 
slickens1ded, with sand lenses, 
strong chemical odor 

End of Boring - 59 feet 
E-1 ogged boring. 
Backfl 11 ed with cement/t-'!nton it e 
slurry. 

LOG OF BORING B9 
French Limited Site 
Crosby, iexas B23 

ORAWN JOB NV'-18[A ..... ono-.. co 0"1( ,., ~ O 0A11 

..__ _______________ __;,_ ________________ __j ..,IA"-'--_____ 6;;.:0:.:..13::;.,,c:;0.:;:09:..:.•.:;:12::..._ ___ _!.M.;.!;'/l~Mc._ ___ .....:>'.':../.C!::,,LI/ ____ __,_ ___ _ 



I 

I 
I 
I 

O· 

20 

60 

~! 

~ SANDY CLAY (CL) 
. . SILTY SAND {SM) 

~~ SIL TY SANO ( SM) 

..... ..... SAND (SP) 

a, ..... 
«.- ::::: 

: 

CLAYEY SAND (SC) 

SILTY SAND {SH) 

1 
~ CLAY (CL) 
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SELF POTENTIAL 
(millivolts) 
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SINGLE POINT 
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(ohms) 
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1. Self Potential Run 
In Positive Mode 
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~aboratory Tests 

SA(i200=65%) 
Non-Plastic_ 

--E 0 0. 
0. .2 

U) 

o· ~ .... 0 
0.. ffi 

1 

0.5 3 

-::,g 
0 

a,-
:;c _a, 
V>-
·- C 

~8 

0 -.9, -- (1) 

Z:- .c:. 0.. 
·;;; i5. E 

~~ 
(1) C'O o en 

00 
0 

5 

10 

15 

Equipment Auger/Rotary \·lash 

Elevation 10 .1 feet Date 4/11/83 

GRAY CLAY (CH) 
stiff, saturated 

LIGHT GRAY SANDY SILT (ML} 
loose, saturated, fine grained 

LIGHT GRAY SILTY SAND (SM) 
loose, saturated, some 
wood fragments, trace clay, 
fine grained 

SA(--#200=19%) 
Perm K=2.2 x 10-5 
(Remold) 

7 20.2 101 

LL=6~ 
P:L==22 
P·I=43 

1.2 

o.o 

0.5 

= 
Harding Lewison AaeoclatoG 
Engineers, Geologists 
& Geophysicists 

DRAWN JOB NUMBER 

ft\ 6013,009.12 

8 

20 

25 

30.6 90 
30 

35 

40 

LIGHT BROWN AND GRAY CLAY (CH) 
stiff. saturated 

LIGHT BROWN SAND {SP) 
medium dense. saturated, fine 
grained 
End of Boring - 35 feet 
Backfilled with cement/ 
bentonite slurry. 
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GRAY-BROWN CLAY (CH) 
stiff, moist, some tarlike 
deposits 

DARK GRAY CLAYEY SAND (SC) 
loose, wet, with clay 

GRAY AND BROWN CLAYEY SAND {SC) 
m:dium dense, saturated, 
w1t~ sandy clay pockets 

LIGHT.GRAY SAND (SP) 
medium dense, saturated 
med~um-fine grained ' 

with some sandy clay seams, 
becomes dense at 18 feet 

some chemical odor 
at 23 feet 

some gravelty silty sand seams 
at 28 feet 

RED-BROWN CLAY (CH) 
very stiff, saturated 
with interbedded silty sand 
seams below 33 feet 

End of Boring - 40 feet 
E- logged boring· 

110 Backfilled with a cement/bentonit 
40 .slurry 
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O-J• DARK GRAY CLAYEY SAHD (SC) WITH 
ABUNDANT ORGANICS (iOPSOll) 
LIGHT GRAY SILTY SANO (SM) 

medium derise, wet, fine grained 

LIGHT GRAY SAND (SP) 
medium dense to dense, wet, fine 
to medium ~rained 

becomes coarser with depth 

medium dense at 20 feet 

RED BROWN CLAY (CH) 
stiff to very stiff, saturated 

red and gray sandy silt seam at 27 
to 28 feet 

LIGHT GRAY ANO !IHITE SILTY SAND (SH) 
very dense, saturated 
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(Continuation ol Log) 

LIGHT BROWN SILTY.SAND (S~) 
very dense, saturated, with 
organic odor, fine grained 

llGH1 GRAY ~AND ISP) 
dense, saturated, fine to medium 
grained_ 

SILTY CLAY (CL) 
very stiff, saturated 

BLUE GRAY AND RED SILTY CLAY (CL) 
very stiff, saturated 

RED BROWN SILTY SANO (SH) 
saturated 

RED BROllll SANDY SILT (ML) 
very dense, saturated 
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85 

54 

21 

46 

73 

RED BROWN SILTY CLAY (CL) 
very stiff, saturated 

BLUE GRAY CLAY (CH) 
very stiff, saturated 

BLUE GRAY SILTY CLAY (CL) 
very stfff to hard, saturated 

sand lenses at 118 feet 

more silty at 120 feet 

• ·1 ~ ! - -L 
.... ;i: ... -· ~ 

LJ,boralory Tesla 

i :i~ E! if, 

Boring drilled to 62 feet 
wtth 4-inch btt for sampling. 
Boring then augered to 62 
feet with 8-tnch bit. Casing 
set to 65 feet. Borfng 
advanced 62 to 155 feet with 
4-inch bit for sampling. Boring 
then augered to 155 feet with 
8-inch bit. Installed 4-fnch 
PVC welJ to 155 feet. Screened 
"frOl'I 13.2 to 152 feet. Sand 
backfHl 124 to 152 feet. 
Bentontte seal from 122.5 to 
124 fee·t. Sand bentonite grout 
from Oto 122.5 feet. 

65 ____ ., 

85 

100+ 
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BLUE GRAY SANDY SILT (HL) 
very dense, saturated 

BLUE GAAY SAtlD (SP) 
very dense, saturated., fine to 
medium grained, with occasional 
silty clay lenses 

End of Boring - 155 feet 
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Equipment Rotarl ~,ash 

Elevation 11.6 Date ll[l0L83 

LIGHT BROWN SILTY SAND {SM) 

LIGHT GRAY SANDY CLAY {CL) 

End of Boring - 24 feet 

Boring drilled with 4-inch bit 
to 24· feet. Installed 2-inch 
diameter PVC well to 24-feet. 
Screened from 4 to 24 feet. - Sand 
backfill from 4 to 24 feet. 
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······· ....... 

Elevation __ 7'""'.'""9 ___ Date 11/9/83 

DARK GRAY SANDY CLAY CL 
MEDIUM GRAY SANDY CLAY (Cl) 

LIGHT GRAY SAND {SP) 
fint? to medium grained 

25-+-1-w1 End of Boring - 25 feet 

30 

35 

40 

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to· 23.~ feet. 
Screened from 3.5 to 23.5 feet. 
Sand backfill from 3.5 to 23.5 
feet. 
Well destroyed - not developed 

or sampled 
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Equipment _____ R=o-ta~r-y_W""-a s __ h _____ _ 

Elevation _ _;7:...:•:....::;9 ___ Date 12/12/83 

DARK GRAY SANDY CLAY (CL) 

DARK GRAY CLAYEY SILT (ML) 

MEDIUM GRAY SAND (SP) 

MEDIUM GRAY SAND (SP) 
fine to medium grained 

End of Boring at 25 feet 

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well .. to 23.0 feet. 
Screened from 3.0 to 23.0 "feet. 
Sand backfill from 2.5 to 23 ~ 
feet. Boring drilled and 
piezometer installed to replace 
GW-14. 
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0 
DARK GRAY CLAYEY SILT (ML) 

~ ~ LIGHT BROWN SILTY SAND (SM) ... . . . . . . . . . . . . . . . . . . . . . . . . 
5 

. . . 
- ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10 - .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

20 
.:..:-.~. MEDIUt1 GRAY SAND (SP) ,_ ...... ....... ....... 

grained ....... coarse ...... ....... ...... ...... ....... ...... ....... ......... 

25 

~ RED AND BROWN SILTY CLAY (CL) -~ 
End of Boring - 24 feet -
Borin? drilled with 2-inch bit 
to 24 feet. Installed 2-inch 
PVC to 23 feet. Screened from 
3 to 23 feet. Sand bac.kf i1 l 
fror.1 3 to 23 feet. 

,_ 30 

35 -

40 -
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Equipment __ Ro_t_a_r ___ y_W_a_s_h ____ _ 

Elevation __._.12 ............ s"--- Date 11/14/83 

DARK GRAY SANDY SILT (Ml) 
-:--:"! LIGHT BROWN SILTY SANO (SM) 
: : : fine grained 

-~~f:: LIGHT GRAY SAND (SP) ...... 
fine medium 9rained ....... to ....... ...... ······ ······ ...... ...... ~-...... ······ ....... ······ ...... ...... ······ ....... ...... ...... ······ ...... ...... 

t: :: : : 
······ ...... ...... ...... ...... ...... ...... ...... ...... ····· ...... ...... ..... ..... ...... ...... ····· ..... ..... ····· ..... ..... ..... ...... 

End ... of Boring 25 feet -
Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well. to·23_ 5 feet. 
Sand backfi 11 from 3.5 ta 23.5 
feet. Screened from 3.5 to 23.5 
feet. 
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(/) Elevation __ 16-'._2 ___ Date 11/14/83 
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LIGHT GRAY SAND (SP) 
fine to medium grained 

End of Borin~ 25 feet 

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
PVC well to 23 feet. Screened 
from 3 to 23 feet. Sand
backfill from 3 to 23 feet. 
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0 CJ) Elevation _ 1_3_-_5 ___ Date 11/14/83 

0 
LIGHT BROWN SILTY SAND (SM) 

: : : 

5 -

. 

,_ 10 
: :..; 
~ .... LIGHT GRAY SAND (SP) ...... ...... fine to mediur-1 ~rained ...... ....... ...... ...... ...... ...... ...... 

15 - ······ ...... , . ...... ...... ...... 
······ ...... ....... ...... 
...... ······ 
...... ...... 

20 
...... ,_ 
······ ...... ...... ...... ······ -~~=-:: LIGHT GRAY SILTY SANO (SM) .. .. with clay lenses 

25 End of Boring - 25 feet 

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well 

30 
Screened.from 3.5 - Sand backfill from 
feet. 

35 -

40 -
~OG OF BORING GW 18 
French Limited Site 
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Equipment Rotary Hash 

Elevation 14.6 Date 11LBLB3 

DAR~ GRAV SILTY CLAY (CL} 
with some organics 

LIGHT BROWN SILTY SAND 
with occasional clay 

BROWN FINE SAND (SP) 

LIGHT BROWN SAND (SP) 

(SM) 
lenses 

fine to medium grained~. 

End of Boring - 23.5 feet 
Bori~g drilled with 4-inch bit 
to 23.5 feet. Installed 2-inch 
diameter PVC well to 23.5 feet. 
~creened from 3.5 to 23.5 feet. 
Sand backfill from-.3.s· to 23.5 
feet. -

1 
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Equipment __ R_o_t_a r-"y'--~l_a_sh ____ _ 

Elevation _ 9_._o ___ Date 11/8/83 

LIGHT BROWN SILTY SAND (SM} 

DARK GRAY SILTY CLAY (CL} 
with ·organic odor 

LIGHT BROWN SIL TY SAND {SM) 

~IGHT BROWN SAND (SP} ·· 
fine to medium grained 

25-+-1~-t 
End of Boring - 25 feet 

30 

35 

40 

Boring drilled with 4-inch bit 
to 25 feet. Installed 2-inch 
diameter PVC well to 23 feet. 
Screened from 3 to.23 feet. 
Sand backfill from 3 to 23 feet. 
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Equipment Rotary Hash 

Elevation 12.1 

DARK GRAY CLAY (CH) 
FILL 

Date : 11/8/83 

plastic, wood, paper, glass, 
misc. refuse 

LIGHT GRAY SANDY CLAY (Cl) 

DARK GRAY SILTY CLAY (CL) 

LIGHT BROWN SIL TY SAND (SM) 

_llGHT BROWN SAND (SP) 
fine to medium grained 

End of Boring - 24 feet 

...., 
_,, -· 

Boring drilled with 4-inch bit 
to 24 feet. Installed 2-inch 
diameter PVC well to 21.25 feet. 
Screened from 1.25 to-21.25 
feet. Sand backfill from ~.25 
to ·21. 25 feet. 

Well removed and sealed on 4/9/8 

LOG OF BORING GW21 
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~ a, Rotary Hash Equipment s;; a. a. E a, IO 13.2 11/14/83 Elevation Date 0 en 

0 D RK GRAY.SANDY SILTY CLAY CL 

5 LIGHT GRAY SILTY CLAY (CL) 

10 

LIGHT GRAY CLAYEY SILT (ML) 

LIGHT GRAY SILTY SAND (SM) 
15 

LIGHT GRAY SAND (SP) 
· fine to medium grained 

20 

25 ......... ---- End of Boring - 25 feet 

30 

35 

40 

Borinq drilled with 4-inch bit 
to 2s· feet. Installed 2-inch 
PVC well to 23.5 feet. Screened 
from 3.~·.s to 23.5 feet.- Sand 
backfill from 3.5 to 23.5 feet. 

LOG OF BORING GW22 
French Limited Site [840 Crosby, Texas 



CD 
iii ~ e-o- vi - ... "' 

.: jj; .:c ~ 
u c- 0 

Laboratory Tests 
0 CD ffi . 
D.D. 

,1AWN 
/A"} 
Z'' I 

I 

Harding Law■on A■■oolotoa 

Engineers. Geologists 
& Geophys,cists 

JOB NUMBER 

6013,009 .12 

-~ 0 

Q) --
:;c 
- Cl) 
1/1 -
·- C 

~8 

u 
0. --c 
"in 

>- C: 
- Q) 00 
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Fill l BROWN AND GRAY CLAY (CH) 
stiff, moist 
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DARK GRAY CLAY (CH) 
stiff, wet 

GRAY SANO (SP) 
dense, saturated, medium to 
f_i ne gra i ried 

End of Boring - 19.5 feet 

Installed 2 inch diameter PVC 
well to 18 feet. Screened from 
13 to 18 feet. Sand backfill 
from 18 to 5 feet. 
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Equipment Rotary Wash 

Elevation 7.7 Date 4/9/84 

DARK GRAY CLAY (CH) 
stiff, saturated 

GRAY SAND (SP) 
dense, saturated, medium to 
fine grained 

End of Boring - 24.5 feet 

Installed 2 inch diameter PVC 
well to 23 feet. Screened from 
18 to 23 feet. ·Sand backfill 
from 23 to 13 feet. 
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Equipment Rotary Wash 

Elevallo Date 5/15/84 

GRAY-BROWN GRAVELLY CLAY {CL) 
stiff, moist 

GRAY SlllY SAND (SM) 
loose, saturated, fine grained, 
occasional strong odor 

OVA readings up to 25D ppm while 
reaming 
occasional black oil color, denser 
below 15 feet 

occasional light brD'rln clayey sand 

DARK GRAY S!LlY SANO (SM) 
medium dense, saturated, fine 
grained, o~casional strong odor 
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(Continuation of LogJ 

GRAYISH BROWN CLAY (CL) 
stiff, saturated, vertical 
laminations, no odor 
Ream to 58 feet with IO-inch 
diameter bit. Installed 6-inch 
PVC casing to 59 feet. Grout 
annulus with cement/bentonite 
slurry. 

RED-BROWN CLAY (CH} 
very stiff, saturated, some 
calcareous nodules 

RED-BROWN AND LIGHT GRAY CLAY (CH) 
very stiff, saturated, 
slickensided, 

LOG OF BORING GW25 
French Limited Site 

1\ .... 11 

84-3 Crosby, lexas 
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occasional silty sand seams below 
92 feet 

· BLUE-GRAY CLAY (CK) 
stiff, saturated 

I.J>borolorr Testa 
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( Ccntinuoticn of Loq) 

LIGHT GRAY AHO YELLOW CLAY (CH) 
very stiff to hard, saturated, 

i•nterbedded clayey sand and sandy 
clay layers below 138 feet 

GRAY SILTY SAND (SH) 
very dense, saturated, medium 
grained 

End of Boring - lSZ feet 

In~talled 2-inch diameter PVC well to 
lSO feet. Screened from 145 to 150 
feet. Gravel Pack from 152 to 138.S 
feet. Grout from 138.S to surface 
using cement/bentonite slurry. 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS 

GRAVELS 

MORE THAN HALF 
COARSE FRACTION 
IS LARGER THAN 

HO. 4 SIEVE SIZE 

SANDS 

MORE THAN HALF 
COARSE FRACTION 

IS SMALLER THAN 

NO. 4 SIEVE SIZE 

CLEAN GRAVELS 
WITH LITTLE OR 
NO FINES 

GRAVELS WITH 
OVER 12¾ FINES 

CLEAN SANOS 
WITH LITTLE OR 

NO FINES 

SANDS WITH 
OVER 12 "/• FINES 

SIL TS AND CLAYS 
LIOUIO LIMIT LESS THAN 50 

SIL TS ANO CLAYS 
LIQUID LIMIT GREATER THAN 50 

HIGHLY ORGANIC SOILS 

SYMBOL 

GW 

GP 

GM ' 

GC 

SW 

SP 
........ 

SM 
.. 

ML I 
CL 

OL 

MH 

TYPICAL NAMES 

WELL GRAOEO G<IAV[LS, GIIAVEI.• SANO NIXTURU 

POOIILY GIIADED GIIAVELS, GRAV[L • SAND 

MIXTURES 

SILTY GRAVELS, POORLY GRADED Gl'IAV[L -SAND

SILT l&IXTUltES 

CI.AY[Y GRAV[LS, POORLY Gll•DED GIIAV[L.$AIID 0 

CLAY MIXTURES 

WELL GRADED SANDS, GRAVELLY SANDS 

POORLY GRADED SANDS, GRAVELLY SANDS 

SIL TY SANDS, POORLY GRADED SAND- SILT 

l&IXTURES 

Q.AYEY SANDS, POORLY GiiADED SAND. CLAY 

l&IXTUIIES 

NORGANIC SILTS AND VERT FINE SANDS, IIOCC 
FLD.11, SILTY 011 CLAYEY F1NE SANDS, 011 
0.AT[Y Sl. TS wm, SUGHT PLASTICITY 

DRGAN1<: CL ATS AND ORGAtlC SIL TY CI.AYS OF 
LOW PLASTICITY 

NORGANIC SIi.TS, WICACEOUS OR DIATOIIIACIOUS 

FIN£ SANDT OR SILTY SOILS, ELASTIC SILTS 

INORGANIC Q.AYS OF HIGH PLAmCITY, 

FAT CL"-YS 

ORGANC CLAYS OF lolEDIUM TO NIGH PLAmCITY, 
ORGANIC SIL TS 

PEAT AND OTl<ER 111GHLT ORGANIC SOILS 

C 

181 

LL 

PL 

Pl 

SG 

KEY TO TEST DATA 

-"Undisturbed" Sample SA - Situ Anoly1i1 

- S1ondard Penetration 
Test Sample 

MA - Sieve Analysis w Hydrometer 

- Liquid Limit (in -✓.) PERM -Permeability 

- Plastic Limh (in ¾I PIO -Photo Ionization Detector (ppm) 

- Ploaticlty lnd11 (in •1.) Blows/fool - refers ta SPT "N" value 

- Specific Gravity 
Remold - Sample remolded prior lo lestinQ 

- ¾ FinH paulnglt-200 
1ltv1 

1. 
z. 

3. 

4. 

NOTES 

Th,u Hoitt Are Appllcoble To All 
Borlno and/or Tnt Pit Lo; Plotn in 
Thi I R•part. 

Elevations refer to Hean Sea Level Datum (1963) 
Undisturbed Samples consisted of hydralically pushed 3-inch diameter 
Shelby Tubes and driven 3-inch OD x 2.5-inch ID S~lit Spaon Samplers. 
A 140 lb. hanmer falling 30-inches was used to drive the Split Spoon 
Sampler. Blow counts were converted to SPT "N" valves by multiplying 
by 0.56. 
Standard Penetration Test Is the number of blows required to drive a 
2-inch OD by 1.3 inch ID Split Spoon S~ler 12-inches using a 140-lb. 
hanrner falling 30 inches. 
Borings were drilled with a 4-inch diameter fishtail bit. 

" 
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;u.S. S1andard Sieve Size (in l --•-j •--- U.S. S1andard Sieve Numbers " , .. Hydrometer 

3 1½ 3/4 3/a 4 8 16 30 40 50 100 200 Re1e,e11ce ASTM D 422 

100 
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i. t ; 

' 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 
-

co COARSE I FINE COARSE! MEDIUM I FINE 
BBLES 

GRAVEL SAND 
SILT OR CLAY 

Symbol Sample Source Classific9-tion 

SuRlllary Range For Clean Sand (SP) 

Harding Lawaon Aa~oclmto~ Particle Size Analysis PLATE 
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DRAWN JOB NUMBER APPAOVfD OAH Rf\/lSFO OATF 

J.11,.. 6013 3009 .12 rlP/'-2.. S/JV 

··- - ·--- --- . - . -------



u.s.:s1and~rd Sieve Size (in.) ---!r:,,-rc:i--u.s. Standard Sieve Numbers t> I Cl , I Hydrometer 

' · 3 1½ 3/4 3/a 4 8 16 30 40 50 100 200 
100 1 i I I I II. I 

10 5 1 0.5 0.1 0.05 0.01 0.005 

GRAIN SIZE IN MILLIMETERS 

COARSE I FINE COARSEI MEDIUM I FINE I COBBLES i----G-RA_.,V_E_L _____ _.__ __ SA_N_D......_ ____ I SILT OR CLAY 

Symbol 

DRAWN 

I+\ 

Sample Source 
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& Geophysicists 

JOB NUMBER 

6013,009.12 

Classification 

Range For Silty Sands {SM) 
and Sandy Silts (ML} 

Particle Slzo Analysis 
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AAWN 

JAP 

Sample Source 

81/GWl at 8.5' 

B2/GW2 at 13.0 1 

B2/GW2 at 48.0' 

B2/GW2 at 53.0' 
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MEDIUM I FINE 

SAND 
SILT OR CLAY 

Classification 

SILTY SAND ( SM) 

SILTY SAND (SM) 

SANDY Slll (ML) 

SILTY SAND (SM) 
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Sample Source 

B3/GW3 at 8.0' 

B3/GW3 at 23.0' 

B3/GW3 at 38.0' 
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Tl;\ble F-1. Water Quality Criteria 

Reference ■ 

Parameter 

""'talt 
Beryllium 
Cadmium 
Chromium (Total) 
Copper 
Lead 
Mercury 
Nickel 
Thallium 
Zinc 

CC/HS Vol at ilea 
Benzene 
Chlorofonu 
Chlorobcntene 
1,1-Dichloroethane 
1,2-Dichloroethane 
T-1,2-Dichloroethane 
1,2-Dichloropropane 
T-1, l-Dichloropropene 
Ethyl benzene 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Toluene 
Vinyl Chloride 

CC/HS Ac id 
Phenol 

CC1HS Base/Neutral 
Acenaphthylene 
b is(2-ethylhexyl) phthalate 
1,4-Dichlorobenzene 
1,2-Dichlorobentene 
Di.octylphthalate 
Fluocanthene 
Acenapthene 
Anthracene 
Benzo(A)anthracene 
Benzo(B)fluoranthene 
Benzo(A) pyrene 
Chrysene 
Di-N-butyl phth,islate 
rluorene 
Naphthalene 
Phenanthrene 

1Pyrene 

PC Ba, Pest icide1 
PCBa 

Maximum 
Drinking Water 

Contaminant Level 
(ug/1) 

10 
50 

1,000 
so 

2.0 

5,000 

100** 

2, 3, 4, 5 

Human Health 
Criteria 

(ug/ I) 

0,068 
10 
50* 

SO* 
0, 144 

13.4 
13 

6,6 
I. 9 
488* 

9.4 

87 
1,400* 

I. 7 
6,0 

27 
14,300* 

20 

3,500 

0,028*** 
15,000 

4001ttl 
4001111 

42 

0.028*** 
0.028*** 
0.028*** 
0.028***. 
0.028*** 

34,000 
0.028*** 

0.028*** 
0.028*** 

0,00079 

* Based on toxicity rather than 10-S cancer risk factor. 
I Hardness dependent. 

** Total LrihalOGlethanes. 
11 For chlorinated benzenes•• a class. 

*** For polynucle ■ r aromatics as a class. 
Ill For dichloropropane as a class. 

**** For dichloropropene as a class. 
1111 For dichlorobenzene as a clasa, 

•-•• For phthalace ester• as a clasa. 

f"Rt:NCIIRt:v-s. )/V'fR-1". I, . 2 
1/22/84 

2, 3 

Freahwater Aquatic Life (ug/1) 

Hax imun or 
Acute Toxicity 

130 
3.61 

221 
1701 
4, I 

I, 8001 
1,400 

3201 

5,300 
28,900 

25011 

118,000 

23, 0001 I I 
6,060**** 

32,000 
9,320 

18,000 
4 s, 000 
17,500 

10,200 

940 
I, 1201111 
I, 1201111 

940***** 
3,980 
I, 700 

2,300 

2,0 

24 Hour 
Average or 

Chronic Toxicity 

5.3 
0.025 

5.6 
3.81 

0.20 
96 
40 
47 

I, 240 

20,000 

5, 7001 I I 
244**** 

2,400 
9,400 

2,560 

3.0 
7681111 
7681 I II 

3**** 

620 

0.014 

USEPA. 1981. National Interim Primary Drinking \later Regulations CFR 40 l'art 141 and National Sccondarv 
Drinking \later Regulations CFR 40 Part 143. 

2 Arabient \later quality Criteria for Acenaphthene Through Zinc, Office of \Iller Regulations and Standards. 
USEPA, Washington, D.C. 

3 Quality Criteria for \later. 1976. Office of \Inter and Hazardous Materials. USEPA. 1/ashinL:Lon, D.C. 
{Red book) 

1• USEPA. 1980. \later Quality Criteria Documents: Availability. Federal Register, 45(231):79318-79379. 

5 Federal Register. Au&•Jat 13, 1981. Correction Notice p. 40919. 
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APPENDIX G 

Chemical Analysis Methods 

FRENCHSIR-S.2/APP-G. 1 
5/22/84 

Samples were analyzed for pH, conductivity, total organic extractables 

(TOE), total organi~ carbon (TOC), total organic halides (TOX), metals, 

phenols, polychlorinated biphenyls (PCBs/pecticides), volatile organic 

acids (VOAs), base neutrals (B/N), and acid extractables (acids). 

Table G-1 sl.Dnmarizes the analytical methods used for each parameter of 

interest. Table G-2 lists the analytical holding times and 

preservatives which were used for all ground and surface waters. Soils, 

sediments, sludges, and fish were kept at 4°C until analyzed. These 

were not required holding times for these matrices, but every effort was 

made to extract the smaples within seven days for organic analysis. 

~ situ parameters, to include pH and conductivity, were measured to 

give information as to the conditions of the area at the time of the 

sampling. 

The analytical protocol was directed towards screening to identify major 

organic compounds and metals. The screening procedure included 

analyzing for TOE, TOC, TOX, metals and phenols. TOE was analyzed by 

freon extraction followed by infrared determination. TOC was measured 

by the method of combustion using the Oceanography International 

Model 915A TOC analyzer. Metals analyses was carried out on a 

Jarrel-Ash 1100 Simultaneous Inductively Coupled Argon Plasma 

Spectrometer (ICAP). This procedure has the capability of analyzing up 

to 33 metals simultaneously on a sample. For the initial phase of the 

survey, the 13 metals listed in Table G-3 were determined by ICAP, with 

data for the additional 20 metals made available for further waste 

characterization. Total phenols were determined spectrophotometrically 

by the 4-aminoantipyrine (4-AAP) method. TOX was determined by the 

microconlumetric-titration method using the Dohrman DX-20 TOX system. 

Detection limits for the above parameters in both liquid (ground water 

G-1 



Table G-1. Analytical Methodology 

FRENCHSIR-S.2/VTBB-l. l 
7/14/83 

Method Reference Method Reference 
(Ground Water and (Sediments, Soil, 

Parameter Method Surface Water) Sludges, and Fish) 

pH Elec trometr ic l 050.1) Not Appl ic ab le 

Co nd uc t iv it y Wheatstone Bridge 1 020.1) Not Applicable 

TOE Spectrophotometric, 1 (413.2) 6 (739) 
Infrared 

TOC Combustion 1 (415.1) 1 (415.1) 

TOX Microcoulometric 3 (450.1) 3 (450. l) 
Titration 

Metals ICAP 2 2 

Phenol Spectrophotometric 1 (420.1) 6 (417) 
4-AAP 

PCB/pesticides GC/EC 4 (608) 7 

VOA GCMS 4 (624) 5 

B/N GCMS 4 (625) 5 

Acids GCMS 4 (625) 5 

1 Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, 
March 1979. 

2 Federal Register, Vol. 44, No. 233, Monday, December 3, 1979, 
pp. 69559-6956 7. 

3 EPA, EMSL, Cincinnati, Ohio, November 1980, Method 450. 1. 
4 EPA, EMSL, Cincinnati, Ohio, July 1982, Method 608, 624, 625. 
5 Extraction and Analysis of Priority Pollutants in Sed~nent and Soil, 

EPA, Athens, Georgia, November, 1981. 
6 Chemistry Laboratory Manual for Sediment and Elutriate Testing, 

EPA-905/4-79-014, March 1979. 
7 Interim Methods for the Sampling and Analysis of Priority Pollutants in 

Sediments and Fish Tissue, EPA, EMSL, Cincinnati, Ohio, 1977. 

Source: _ ESE, 1983. 

G-2 



1 I FRENCHSIR-S.2/VTBG-2.1 
i · 7 /14/83 

Table G-2. Analytical Holding Times and Preservatives 

Parameter . Holding Time Preservative 

pH 6 hours Determine onsite 

Conductivity 24 hours Cool, 4°c 

TOE 28 days Cool, 4°c 

H2S04 pH <2 

TOC 28 days Cool, 4 °C, 
H2S04 pH <2 

TOX 7 days (until extraction) Cool, 4°C 
30 days (after extraction) 

Metals 6 months except Hg HN03 pH <2 
28 days 

Phenol 28 days Cool, 4°c 

H2S04 pH (2 

l.Og CuS04/L 

PCB/Pesticides 7 days (until extraction) Cool, l1 °C 
30 days ( after extract ion) 

VOA 7 days (until extract ion) Cool, 4 ·c 
30 days ( after extraction) 

B/N 7 days (until extract ion) Cool, 4°C 
30 days ( after extraction) 

Acids 7 days (until extract ion) Cool, 4 °c 
30 days ( after extract ion) 

Source: ESE, 1983. 

...... 

G-3 
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FRENCHSIR-S.2/APP-G.2 
5/22/84 

and surface water) and solid (sediments, soils, and fish) matrices are 

given in Table G-3. The detection Limits given ~n Table G-3 are values 

typically achieved by the methods described above. For any individual 

data set, the actual detection limits are a function of matrix type, 

chemical interferences, instrument noise, and other factors affecting 

the individual analy~ical run. The appendices in this report which 

present the chemical results may contain detection limits which deviate 

from Table G-3 because of these factors. Different detection limits 

arise for each individual data set depending upon the instrument 

readings for repetitive blanks for the lowest standards included in the 

run. 

Selected samples were analyzed ·by gas chromatography (GC) and gas 

chromatography/mass spectroscopy (GC/MS) for qualitative and 

quantitative identification. PCBs/pesticides were analyzed by GC with 

electron capture detector. Detection limits for this method are 

summarized in Method 608 Organochlorine Pesticides and PCBs (Appendix A 

in the Work Plan). The GC/MS analysis determined the organic compounds 

on the priority pollutant list. VOA, B/N, and acid compounds were 

analyzed by GC/MS. Detection limits for these compounds are given in 

Federal Register, Methods 624 and 625 (Appendix A in the Work Plan) . 

G-4 
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Table G-3. Typical Analytical Detection Limits 

Parameter 

TOC 

Phenol 

Silver 

Arsenic 

Beryllium 

Cadmium 

Chromium 

Copper 

Mercury 

Nickel 

Lead 

Selenium 

Antimony 

Thallium 

Zinc 

TOE 

TOX 

Source: ESE, 1983. 

Detection Limit 

Water 

0.5 mg/L 

5 ug/L 

0.003 mg/L 

0.05 mg/L 

·o.001 mg/L 

.. 0 .002 mg/L 

0.005 mg/L 

0.002 mg/L 

0.030 mg/L 

0.010 mg/L 

0.025 mg/L 

0.05 mg/L 

0.05 mg/L 

0.05 mg/L 

0.004 mg/L 

0.2 mg/L 

10 ug/L 

G-5 

FRENCHSIR-S.2/VTBG-3.1 
5/22/84 

Detection Limit 

Soils, Sediments, 
and Fish 

500 mg/kg 

500 mg/kg 

0.3 mg/kg 

5.0 mg/kg ... 
0.1 mg/kg 

0. 2 mg/kg 

0.5 mg/kg 

0. 2 mg/kg 

3.0 mg/kg 

1.0 mg/kg 

2.5 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

·o.4 mg/kg 

650 mg/kg 

10 ug/kg 
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CNVIRCINKENTAL SCl(NC£ & fNGJN[EPI"r. 

PROJECT NUKBER ~38~1210 
SA."PLCS: FRG\14 
P~OJECT MANAGER DAV£ H17£LL 

PARAKE:TCRS STORn 11 
GVl!l 
229900 

GWOlD 
22991'1 

08/31/83 

61105 
22'J'J!l'5 

FIELD GROUP FRWTl STATUS IS FINAL 

PROJECT NAHC FRENCH LTD HAZWASTE 
P ARA14E TER S: FRGW l 
FIELD GROUP LEADER RICK FOLKEMER 

SAKPLE: NUl18(RS 
GW07 GW0B GW09 
229907 22q9~e 229909 

DATE 

TIME 

4/18/83 4/18/83 4/20/83 4/19/83 4/19/83 4/19/83 

ARS(NIC,TOTALCUGILJ 1002 

B[RTLLIUNtTtCUGIL> 1012 

CADMIUH,TOTALCUGIL> 1027 

CHROHIUK,TOTAL(UGIL> 1034 

COPPER,TOTAL<UG/LJ 1042 

. LEAO,TOTAL<UGIL> 1051 
. •·;~~ . 

-~~RCURT,TOTAL(UG/L) 719~0 

NICKEL,T,(UG/LJ 1067 

SELENiUM,TOTALCUG/LJ 1147 

SILVER,TOTALIUG/LJ 1077 

THALLIUM,T,CUG/L; 10~9 

ZINC,TOTALCUG/Ll 1092 

ALDR l"1 <UG/L> 39330 

;!HC ,A IUG/Ll 39337 

9HC,R lUC/Ll 393!,P. 

RHC,Cl 1ur./Ll 392!i9 

~HC,ClLINDAtlq cur.tu ."!,9.3411 

CH L Ci~ 0 A•• f I tJ t; I Ll 

15~0 1515 1015 1000 1735 1820 

<1,0 

26 

7.6 

<5.0 

0.1 

(1.0 

<0.3 

16.I 

(0.010 

<0,010 

<0.D15 . 
<C.02~ 

(45 

17 

5,7 

0.3 

<10.0 

<0.3 

(4 0 

11. 1 

<0.010 

<0.010 

<0.020 

<0.015 

<0.020 

< 0 • 1 'l 0 

(0.0?5 

(45 

<1.0 

13 

(5.0 

(10,0 

(.0.3 

(40 

4 9.5 

<0.010 

<0.010 

<0.020 

<0.015 

<o. 02,:, 

< □ .35 

<0.100 

('). 025 

(45 

< l • 0 

(4,0 

12 

.<5.0 

(0,2 

<10.0 

(lo0 

(40 

41.6 

<0.010 

<0.015 

< o. o 2 o_ 

<0.35 

<0.100 

('!.025 

(45 

<1.0 

<7.0 

(5.0 

<10.0 

(0.3 

(40 

40.3 

<o.01c 

<0.010 

< 0. 02C 

<0.015 

(0.35 

<o. HO 

<!). 0.25 

23 

5.9 

(0o2 

< 10 • 0 

(lo0 

(0o3 

(40 

21.2 

<0.010 

<0.010 

(l!.020 

<0.015 

(0.020 

<OolOO 

<0.025 
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CNVIRON"£NTAL SCIENCE l CNGINEEPING 

PROJECT NUMB[~ e3R01211i 
SAMPLES: 
PROJECT HANAG[R OAVC MIZELL 

Pl,R A"f.TEIIS STnRr.T n 
G'-'!' 1 
:?29900 

GlllllD 
2299111 

08/31/83 

G\105 
2299 05 

FIELD GROUP FRWTl STATUS IS FINAL 

PROJECT NAM£ FRENCH LTD HAZVAST£ 

FIELD GROUP LEADER RICK FOLKCHCR 

SAMPL( NUMBn S 
cur.7 G\10~ G~O~ 
22~9~7 22°90~ 229909 

4/18/~3 4/18/S3 4/20/83 4/19/e3 4/19/83 4/19/83 

4,4•-00T <UGIL> 393"0 

OICLORIN CUG/L) 393eo 

A-[NOOSULFAN CUGIL> 34361 

B-£NDOSULFAN (UG/L) 34356 

[NOOSULFAN SULFATE 34351 
· UG/L> 

ENORIN (UG/l) 39390 

ENDRJN ALOEHYOE(UG/L 343~6 , 
HCPTACHLOR (UG/L> , 39410 

HCPTACHLOR EPOXIOE 
Ur.IL> 

TOJAPHENC ( UG/L> 

ACROLEJN CUGIL> 

39420 

394 00 

34210 

ACRYLONITRILf <UG/L> 34215 

BENZENE IUG/Ll 34030 

BROHOMETHANr IUG/Ll 34413 

BROMOOlCHLO~OMETHANE 321'1 
lllf:/L) 

BROHOFOR~ <U~/Ll 321~4 

CARRON TrTHtCHL0°IOf. 321~2 
c11r,/l > 

CHLOR0Bf.1'4l! r,r <IJr-/LJ 311!>"1 

CHLORO(T'-IAN<" lllG/L I .54311 

CHLO RO F O" 1-' I IJ G / L l 3 ~ 1 ·· E 

1500 1515 101~ 1000 1735 1~20 

((l.lDli 

(0.025 

<0.100 

<0.100 

(0.100 

(0.20 

<0.010 

(0.020 

<1.60 

(10 

(10 

( 1 

(2 

<l 

<2 

(2 

1 

(T 

< 1 

<O. 100 

(0.025 

<0.100 

<0.20 

<0.100 

<0.20. 

<0.010 

(0.020 

<l.60 

<10 

<10 

(1 

(2 

(1 

(2 

<2 

!, 

<I 

(f).100 

<0.025 

co. 025 

<0.100 

(0.100 

<0.100 

<o. 011>"" 

(0.020 

< 1. !iii 

(10 

(10 

(1 

<2 

<1 

<2 

<2 

<l 

(1 

<n.100 

< 0 • 02 5 

< 0 • 025 

< 0.100 

<0.100 

<0.100 

<0.20 

<0.01D 

<0.020 

<1.60 

<10 

(10 

<1 

<2 

<I 

(2 

.(2 

6 

(1 

<0.100 

(0.025 

K0.025 

<o.ioc; 

<0.100 

<0.100 

<0.20 

<0.010 

<0.020 

<1.60 

<lC 

1 R ., 

(2 

(\ 

(2 

4 

45 

29 0 

<0.100 

(0.025 

<D.025 

<0.11!0 

(0-100 

co.100 

(0.010 

(0.020 

< 1.60 

<10 

<JO 

100 

<2 

( 1 

C2 

(2 

(1 

4 

( 1 
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EIIIV I R('INl1[N T AL SCICNCC ~ fNGJNCEflJNG 011/31/83 FICLO GIIOUP FRUT1 STATUS IS FINAL ---- - ----- - --- --- --
PROJECT NUl'IB[fl 1'311(1121 :_I PROJECT NAl'lf FRE:NCH LTD HAZ-WASH---
SAl1PL(S: 
PROJ[CT MANAGER OAYC 1112'ELL FifLO GIIOUP LEADER RICK FOLK[11(R 

SA11PLE N'.J118E~S 
r.v01 GVrl!) G\11)5 GWOT cwoe cvo, 

_i PARAH(TEIIS STC\RET J ?29900 22':l'J:':l 2299C5 22'?':IC7 ?.2q'J(!P 2299C9 

OAT~ 4/18/83 4/18/83 4/20/83 4/19/83 4/19/83 4/19/83 

TIKE: 1500 1515 101!:- 1 !10!1 1735 1820 

CHLOROHETHAN[ CUG/L > 344]ll (3 (3 Q 0 (3 (~ 

DIBROHOCHLOROHETHANt 343')6 <2 (2 (2 (2 <2 <2 
(U(:/L) 

DICHLOROOIFLUOROl1tTH 346611 <3 (3 (3 <3 (3 (3 
AHEtUG/L> 

1,1-DICHLORO[THANE 344% (1 <l (1 <_1 13~ <1 
CUGIL> 

1,2-DICHLOROETHANE: 34531 (2 <2 (2 <2 440 <2 
UG/l) 

ltl•DJCHLORO[THYL[Nt 34501 (2 <2 (2 <2 10 (2 
<UG/L> 

::r: T·l,2•DICHLOROETHENE 34546 (2 (2 <2 <2 111 D (2 
I CUG/L> w 

1,2-DICHLOROPROPANE 34541 .. <2 (2 (2" (2 (2 (2 
CUG/L> 

._.C IS•l, 3-D I CHLDR OPROP 34704 (2 (2 (2 <2 (2 (2 
ENE <UG/L> 

T•1,3-DICHLOROPROPCN 34699 <l ( 1 · <l <1 (1 Cl 
[ IUG/U 

ETHYLB[NZ[N[ CUGiL> 34371 <2 <:! (2 <2 25 SB 

~ETHYL[UE CHLORIDE 34423 (2 <2 <2 (2 74 (2 
<UG/L> 

1,1,2,2-T[TRACHLOROE :H5l6 <l <1 (1 < 1 <l Cl 
THAN[ IUli/L 

T[TRACHLORO[THCNE: 34'175 (~ <3 0 0 'JlO (3 

IIJG/LJ 
1,1,1-TRICHL'ETHAN[ 345 .I!, .. <2 <2 (2 (2 (2 (2 

<UG/L > 
l,1,?.-TRJCHL 1 ETHANf. ~'1511 (2 (2 (2 (2 (2 (2 

!Ur.IL> 7 
TRICHLORIJ[THE:Nf 391 R(I (2 <2 (c' <2 44 (2 

(IJG/L) 

TRICHLORIJFLUOROMfTHA ~4HP <c' <2 (2 (2 <2 (2 
Nf < II(' IL l 

TOI.U'::Nf IIJG/Ll 34 ~ l 0 <t <I <1 (1 f,7 31 

V[~Yl CHLOP[llf ll!G/l :3'• I 7c. <2 <2 (2 <2 :3'l (2 
) 
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E~VtRONHENTAL SCIE~Cf i E~GJNf.EPING 

PROJECT NU~eER P3P01210 
H"PLES! 
PROJECT NANAG(R OAVf HIZf.ll 

OARA~[TERS ST"RfT I! 
r;!.l&l 
22':1901} 

G\1010 
229901 

08/31/133 

G\1'=5 
22~905 

FIELD GROUP FIIWT1 STATUS IS FINAL 

PROJECT NAME FRENCH LTD HAZWASTt 

FIELD GROUP LEADER RICK FOLKEHER 

SAMPL!: ~:JHBERS 
G~07 GW08 GU09 
22Q9Q7 ~2a9rs 229909 

OAT~ 4/18/A? 4/18/83 4/20/83 4/19/83 4/19/83 4/19/83 

Tl"r 1~00 1s1s 1015 1000 ins 1R20 

2-CHLOROETHYLVTNYL ( 3-~76 <3 <3 (3 <3 <3 (3 
THfRCUG/LJ 



(NY IRONM[NTAL SCIENCE' ,. E"!GINE(P INr. ';f\/31/83 FI t:LD GROUP F~IITl STATl,!S IS FI_NAL 

r>pQJ£CT '11.IHB[A k:r,Bnl21!'.' PROJ£CT NAH[ FR£NCH LTD HAZWASTE 
$A~l'-"L~~: FR G1.13 PARA"lrHRS: FAS\/!' 
0 ROJ£CT l'IANA(;fli OAYi Ml7r"LL F"IfLO GROUF LE'ADER RICK FOLK[HER 

SAHPL( 11!:Jl'BEU 
r,,,;,,i GW0lO G\102 G \1:1:0- r, \I 04 r, 1105 r.11::6 r.11C!7 GIIDS ao3 

PAAA11[T[F~ <:TllRl"T II ~2990C, 229901 229902 :_>2qq;3 229904 '299'15 22'l90f- Z299r7 2 299~E 2 299:9 

OAT( 11/ll!/f\3 4~1.8/83 4/19/8~ "1/19/P.3 41/19/83 4112:l/83 'l/2'l/83 '1/19/83 4/19/8:5 H 19/83 

TI l'E' 1500 ·1515 1220 133'1 160:i 1015 1515 1;HO 1 7:55 18 2 0 

PH,<STD UN ITC) q :' 0 1.ii: .7 .10 1.ao 6 • 2 0 6 • 7(.1 5 • 1 'l 'l.30 6.50 !, • 60 6 • 5 0 

SP.COND.,FJE:LO q4 1300 \144 0 509 575 1090 135 524 773 2112: 939 
(UMHOS/,-,.J 

TO( <11GIL> 9q~4!' <~. r. 0 ·c:.s. o o (5.00 (5. !I" <5.o.:. <5.CO (5.00 <5.01! <s.oo <5.~0 

CARBON,TOC(l'f;/LJ ~Rr. <1.0 (1.0 <1.0 2 ~. I) < 1. ': 3. 4 408 6.3 1 ~ :I 6:1 • 0 

::c: 
:»H[NOL~ I UG/L) 3273C '5 (1 NA NA NA °'A NA 4 1 0 ~ 1 7 

I 
V, TOX (UG/L-CL> 7!i!53 (50 .'(50 (50 94 <5 0 l\ 1 (5{1 180. 3000 <50 



ENVIRONKENTAL SCl(NCr ~ ENGINEERING 

PROJECT NUNe(R A38~121D 
SU!PLES: FflGl/3 
PROJECT MANAGER QAvr MIZELL 

G\'10 
DARA'lrTEP5 ST"RfT n 229910 

OAT[ 4118/83 

fIKE 1200 

DHtlSTO UN ps) ",~o 1.10 

SP.CONO.,Fif.LD 04 lf83 
I UHHOS IC It) 

TOE 11'\G/L) 99~/tl <s.oo 

CARBON,TOCIHG/L) 6!!0 4.3 

PHENOLS IUG/L > 32730 <1 

TOX <UG/L-CL> 70!153 (50 

<W11 
229911 

'I /18/83 

1115 

1.so 

503 

<5.00 

<1.0 

1 

(50 

08/31/83 FlELO GROUP fRWTl STATUS lS FINAL 

PROJECT NAHE FRENCH LTD HAZWASTE 
PARAKtTERS: FRS~3 
FIELD GROUP LtAO[R RICK FOLKEHER 

SAMPLE NUPIBEIIS 
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ENVIRONMENTAL SCIENCE l ENGINEERING 

PROJECT NU"BER 83801210 
SA•H'Lrs: Fitr.vs 
PROJEtT MANAGER DAVE "JZELL 

PAIU"lf.TERS STORtT I 
r;w1,1 
2?.9900 

G\1010 
229901 

08/31/83 

G\105 
229905 

FIELD GROUP F~VTl STATUS IS FINAL 

PROJECT NA"£ FRENCH LTD -HAZVASTE 
PARAKETERS: FRGV2 
FIELD GROUP LEADER RICK FOLKE"ER 

SUIPLE N!JflBE:RS 
GWOF. GW08 GV09 
22q9Cf 22Q908 2299D9 

G\111 
229911 

DATE 4/lft/83 4/18/83 4/20/83 4/20/83 4/19/83 4/19/83 4/18/83 

ACENAPHTHYLENE (UG/L 34200 , 
ANTHRACENE (UGIL> 34220 

BENZO<A>ANTHA"l•CtNE 34526 
UGIL> 

BENZO<B>FLUORANTHENE 34230 
CUG/L> 

BENZO (K >FLUORANTHENE 3~~-~2 
c·uG/L> 

BCNZ~<A>PYRENE CUG/L 34247 
; .: . . . , 

B~NZ0(6HI>PE~rLENE f. 34521 
· UG/lJ · .. · 

BENZIDINE (UG·/LJ . ~ 39120 

BIS12-CHLOROETHYL>ET ~4273 
HER (UG/L > 

BIS<2-CHLnROETHOXY)K 34278 
ETHAN <UG/L 

BIS12-tTHYLHEXYL; 39100 
PHTH<UG/L> 

BIS<2-CHLOROISOPROPJ 34283 
ETHER CUG/L 

4-BROKOPHENYLPHENYLE 34636 
THER <UG/L J 

BUTYL BENZYL PHTHALA 34292 
TE <UG/L > 

2-CHLORONAPHTHALENE 345Rl 
IUG/L> 

4-CHLOROPHENYLPHENYL 346~1 
ETHER CUG/L 

CHRYSENE fUG/L) 34320 

OI~[NZOIA,H>ANT~PACE ~455~' 
r,r lllG/L> 

~J-~•~UTYLPHTHALAT( 39110 
1 u::/L > 

l, ~-,DI Cl'Ll'R0ll[N7[N[ 34':-66 
( l1C:/L) 

1500 1515 101S 1S15 1735 1820 1115 

(5 

(5 

(5 

(5 

(5 

<5 

(5 

(5 

(5 

(5 

(5 

<5 

(5 

(5 

<5 

(5 

(5 

<5 

<5 

<5 

(5 

(5 

(5 

(5 

<S 

<5 

(5 

(5 

(5 

(5 

(5 

(5 

<5 

(5 

(5 

(5 

(5 

<5 

<5 

(5 

(5 

(5 

(5 

'(5 

(5 

(5 

(5 

(5 

(5 

<S 

(5 

(5 

<S 

<5 

<S 

(5 

(5 

(5 

(5 

(5 

<5 

(5 

<5 

<5 

<5 

<5 

<5 

<5 

(5 

<S 

<5 

(5 

<5 

(5 

(5 

(5 

<S 

(5 

.<5 

.(5 

(5 

. (5 

(5 

<5 

(5 

(5 

<5 

(5 

(5 

(5 

<S 

(5 

(5 

<5 

(5 

(5 

(5 

(5 

.(5 

(5 

(5 

(5 

(5:· 

(5 

·cs 

·'<5 

13 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

<5 

(5 

·("iF ... .. ,,. 
(5 

.. (5 

·<,· ·,-~-.. 
·.<.5 

. (5 

(5 

(5 

<5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 
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ENYIRONftENTAL SCIENCE «. (NGll'«CERlNG 08/31/83 FIELD GROUP F1' WT 1 STATUS 1S FINAi. 

PROJECT NUHBER P.380121O PROJECT NAME FRENCH LTD HAZIUSTC 
SOIPL(S: 
PROJE'CT HANAGE'R DAYE HIZCLL FIELD GROUP LEAOER RICK F OLl<EHER 

SAPIPU: N:.IHBC~ S 
GIi 01 GVDll) r.1105 r,1,1::~ GII08 G\11)9 Gllll 

PARAl'll;TERS STC'RE'T II ?.29900 229901 2299CS :>299C6 22~9 !;P 2 2q9!)'3 2 2'!'H l 

J 
DUE 4 /11\/83 4 /18/83 4/20/ 83 4/21!te3 4/19/t\3 4119/83 H 18/ 83 

TIME l 5'l 0 ... _1}_l_5 1015 1515 1735 1820 1115 

l,4•01CHLOROBENZENE 34571 <5 <5 <5 (5 (" (5 (5 
<UGIL) 

1,2•0ICHLOROB(NZEN( 3453& (5 (5 (5 (5 (5 (5 (5 
<UG/L J 

3,3•-0ICHLOROeENZIDI 34631 <5 <5 (5 (5 <S (5 ('!, 

NE <UG/L> 
OIETHYLPHTHALATE 3433& (5 (5 (5 <5 <5 (5 (5 

(UG/L> 
OIHETHYLPHTHALATE (U 3't3'1l (5 <5 (5 <5 . (5 <S (5 

G/U 
2,4-DlNITROTOLUENE 34611 (5 (5 <5.- (5 (5 (5 <5 

UG/L > 
::i:: 

2,6-0INlTROTOLUENE C 34&26 <5 (5 <5" (5 (5 (5 (5 
I UG/l) 

co DIOCTYLPHTHALATE • 345% (5 <5· (5 (5 (5 (5 <5 
( UG/L> ., . ,. .. 

1,2-0lPHENYLHYDRAZIN 343'16 (5 (5·.·· (5: (5 (5 (5 <5 
E CUGIL> 

fLUORANTHENE (UG/L> 34376 (5 (5' (5 (5 (5 (5 (5 

flUORE:NE IUG/L) 343ll1 (5 (5 (5 ('5 (5 (5 (5 

HE:XAC~LOROBENZENE cu 39700 (5 <5 (5 <'5 (5 (5 <5 
GIL> 

HE:XACHLOR08UTADI[Nf .54391 (5 (5 <5 <5 (5 (5 <5 
IUG/L > 

HEXACHLOROfTHANf IUG 34396 (5 (5 <5 <5 < '; (5 <5 
Ill 

HEXACHLOROCYCLOPf.NTA 34~R6 (5 <5 (5 <5 (5 (5 (5 
OlfMf.CUG/l 

INOENOIJ,2,!l-CO>PYRE 344 "~ (5 (5 (5 <5 (5 (5 (':\ 
,if 1ur.1u 

lSOPHOFIONE CIJG/L l 34 4 1111 (5 <5 <!'t : <5 (5 (5 (!\ 

IIAPHTHALfNf <UG/L > .346':'6, (5 <5 (!) (5 15( 6 (5 

NITROREN?r-Nr- ll!G/L) 34447 <5 <S <~ (5 (!) (5 < 'i 

V•~JTRn~~a,H[THYLAHI !l4 4 ~ ~ (5 <5 (5 <5 (~ (5 <5 
Nf IUC/Ll 



-
ENVlRONHENTAL SCtENCt & EI.IG ! NEER J NG 08/31/83 F IELO GROUP FRWT1 STATUS 1S Fl!iAL 

PROJCCT NU"BER 83801211) PROJECT NAHE FRENCH LTD HAZVASTE: 
SAl"PLtS: 
PROJECT HANAG(R OAVr Hl?f"LL FIELD GROUP LEADER RICK FOLKCMER 

SAHPLE NUMBERS 
G\101 GVOlO G\lt'5 Gl,M6 G\106 GII09 G II l 1 

::)ARA'lf.TERS STCIRET I 229900 2299~1 229905 22q9Gr, 229908 22990'1 2 29 911 
i 

OATE 'lllfl/113 4/18/113 4/20/63 4/2C/83 4/19/83 4/19/83 4/lA/83 

Tl "f. 1500 1515 015 1515 1735 1820 1115 

N-NITP.OSODlPROPYLA/11 34428 (5 (5 (5 (5 (5 (5 (5 
'CE < UG/L > 

N-NITROSOCIPHENYLAHI 34433 <5 <5 (5 (5 <5 15 (5 
NE CUG/L) 

PHENANTHR(NE lUG/L> 34461 <5 (5 (5 <5 (5 <5 (5 

PYRENE (UG IL J 3446q <5 <5 (5 <5 <5 <5 (5 

2,3,7,8-TCOOrUG/LJ 34675 (10 (10 <in <10 <10 <10 <10 

::c: 1,2,4-TRICHLOROSENZE 34551 <5 <5 (5 (5 <5 (5 (5 
I NE <UGIL":) . 
'° 4-CHL•-3-Mf.TH•PHENOL 34452 <5 <S (5 (5 (5 (5 (5 

CUG/LJ 
2-CHLOROPHENOL<UG/L)'3458& <5 (5 <5 (5 (5 (5 (5 

2,4-DICHLOROPHENOL 3H,01 <5 <5 (5 <5 <5 <5 (5 

C UG/L> 
2,4-DIMETHYLPHENOL 34606 (5 (5 <S (5 <S (5 (5 

UG/L> 
2,4-0INlTROPHENOL 34616 <5 (5 (5 <5 (5 (5 (5 

CUG/U 
2-H[THYL-4,~-0!NJTRO 34&57 <5 <S <5 <s (5 (5 (5 

PHE'.NLIUG/L 
2-NITROPHENOL lUG/LJ 34591 (5 <5 <5 <S (!;, <S (5 

'1-NITROPHfNOL IUG/L J 3H,'16 <5 (5 (5 <5 (5 (5 (S 

P(NTAC~LOROPHENOL 39032 <5 <5 (5 <5 (5 <5 (5 

<Ul;/U 
PH!:"NOL rur.,u 3'16':111 <5 (5 < 5 <5 32 <S <S 

2,4,6-T~ICHL'PHfNOL 34621 <5 <5 (5 <S <5 <S (5 
I Ur. /L) 

T-1,2-0lr.HLORO(T~fNf :'-4"-4f. (2 <2 (2 NA 18" (2 NA 

<lJG /L l 

:7 

, / 
~ 

/ 
/ 



f"1V llsONl1(kT AL St:JCNC'r r rt.Ir. I Nf ;1 p,1r. Ol/11/e" !iTATUS: 1-'RCL ININARY 

PROJrCT ~:u11c.;r P P?•?.;,•:i'Q PROJtC T IOl'f. fRC.ICCH PHASC 2 

} 
~l[LO GPOUP: FPGV? PROJ[CT IUhAGE:R: RICK FOLll.[l"[R 
?AU!"(T(FS: ALL ~-A"l'L ~S: ALL FICLD GPOur LrAn[R: R.F'OLKEMCII 

SAI\PLC NUKP.CIIS 
G\/150 GW16 G\117 r.111t1 GV19 G\120 G\121 G\12 2 

PARAMETl:PS STORtT • 299G10 299011 299012 299n13 29901-\ 2 99015 2~90H 29'31:17 

OATC 11/29/83 11/29/83 11/28/83 11/28/83 11/28/83 11/28/83 11/28/83 11/28 /83 

TI Pit 1525 1630 1645 1600 1000 1300 110 !I 1500 

1,l•DitHLOROtTHYLENt 34501 <2 <2 <2 <2 (2 (2 (2 (2 
CUG/U 

T-1 ,2•DI'CHLOROETHENt 3!,5iH.'. <2 (2 <2 <2 <2 (2 . <2 <2 
CUG/L> 

1,2-0ICHLOROPROPANt 34541° (1 (1 ·<1 <1 (1 (1 <1 <1 
CUG/LJ 

CIS•1,3~DICH'PROPtNr 34704 (2 <2 <2 <2 <2 (2 (2 (2 
CUG/U:, 

T-1~3~DICHL•~ROPtNt 34699 <1 <1 -~.1- <1 (1 <1 (1 (1 
<UG/L> 

I tTHTLBtNZtN.t <UG/LJ. 3U71 <2 <2 <2 <-2 (2 (2 <2 (2 -I..> 

"ETNTLtNE CHLOAIDt 34°423 <2 (2 <2 <2 (2 <2 <2 (2 
<UG/L) 

1,1.2,2•Tt•CH'CTHANt 34516 <1 <1 <1 <1 <1 <1 <1 <l 
CUG/L> 

TETRACHLOROETHENE 34475 <3 (3 (3 (3 (3 (3 (3 (3 

<UG/LJ 
1,1,l·TRICHL'ETHANE 34506 (2 (2 (2 <2 <2 <2 <2 (2 

CUG/L> 
1,1,2-TRlCHL•tTHANE 3'1511 <2 <2 (2 <2 <2 <2 <2 (2 

CUG/L I 
TIIJCHLOROCTHEN( 3q l fl 0 <2 (2 (2 (2 <2 <2 (2 (2 

IUG/LI 
TRJCHL'F'LUORON(TH~Nr 3'14P8 0 (5 (3 (5 (3 (3 (3 0 

CUGIL> 
TOLUCN( IUG/Ll 3 'IO 10 <t <1 <1 <1 (1 <l <1 <1 

VINYL CHLORJOCIUG/LI 39175 5 <2 <2 <2 <2 (2 <2 <2 

2-t~L•rr~•VINYLfT~r.R H5'?f: <2 <2 <2 <2 <2 <2 <2 (2 

!11(./L l 



fNV lPON~flll AL SC I ft,(( t. r 1: r. 1 •·r r P 1 ~- r, .l/ll/6-\ STATUS: PR(LIP'IINAIIY 

C>fl(\Jf.C:T l!lH•P,f P 11 :, .. .-:.-, 2 l PROJCCT NA~F' rR (NCH PHlS( ' ~lfLO G0 nup: ~P~V2 PROJCCT HANAG(rt: RICK ~OLKS::N.(R 
o:.fl . .\H(T(IIS: i>ll '=A"Hf!: tll FIELD GROUP LCADER: R.FCLKCl'l(!I 

SAHPLC NUl'l&CR S 
(i\lJ 50 li\116 C:~17 G\11 fl GV19 G\/20 GV21 G\/22 

PARA"l(Tt:RS STt\RCT I 2~9010 299011 299012 29'013 29901'1 29901S 2~9 016 299!!17 

OATt 11/29/83 11/29/83 11/28/83 11/28/83 11/28/83 11/28/83 11/ 28/83 11/28/!13 

TlKC 1525 1630 16'5 1600 1000 13 00 1 100 1s00 

PH,<STO UNlTSl ,oo 6 o 41 0 5 oB o 6040 6070 6.70 6 o 8 0 Eu<II O 7.10 

SPoCONDo,FJELO '34 205 1D8 302 361 P30 1210 158 Q 879 
(UHHOS/CII) 

CARBON,TOCOIG/U 68_0 l0o3 SoD +.3 9.9 23.2 35.8 1!2 .9 3.9 

TOX CUG/l-CLI 70353 38 91 32 66 ~9 73 250 12 0 

PH[NOLS CUG/l> 32730 <1 <1 (1 <1 2 8 26 Cl 

ACROLEIN lUG/L> 34210 (10 <1D <10 (1D <10 <10 (10 (10 

:i: 
ACRYLO.NITR llE CUG/Ll 3<\215 (lCI <10 (10 . ,(10. (10 (10 (10 <1D 

I ..... BENZENE CUG/L > 3"030 <1 <1 
N 

(1 <1 <1 6 11 Cl 

BROl'IOIIETHANE lUG/L> 3-\413 (3 (3 (3 (3 <3 <3 (3 (3 

BROKOOlCHLOROIIETHANC 32101 <2 <2 (2 <2 <2 <2 (2 (2 
CUG/Ll 

BROl'IOFOR14 IUG/L> 321D4 (3 .<3 (3 (3 (3 (3 (3 C3 

CARBON TiTRACHlOPIOE 32102 (2 <2 <2 <2 (2 <2 <2 (2 
CUC/L > 

CHlOROBCNZEN( I UG IL> 34301 <1 Cl <1 <1 <I 4 2 Cl 

CHlOIIOtTHANF <UG/LI 3,311 0 (3 (3 <3 0 (3 (3 C3 

CtiLOROFt\RM IUG/l) 3210~ <I Cl <1 (1 <l (1 <l Cl 

(2 
"f 

<2 <2 C: 2. 0 C HL QC c:1 ►"' T 1-1 HI[ 11Jr- /t, 3" q 1 8 (2 q, C:2 

Oll!IIOM"(lllORl)M[ Tt'Ati[ l~Jo, . <? (2 <2 ( 2. C:2 C:2 (2 (2 

I\IC./1 I 
DI f.t'L. r, IF l uo• l'[Tl'ANE. J~&,e (J (J 0 <J (J (:! 0 (.3 

111 GIL I 
1, 1-U I Chl D~OC TIIArlf l•'JO' 2 (} (I <I <l (J < l Cl 

I UG/L I 
l , ; -o I C l•L Cl PO [TH A/'/ E. · 34551 <2 <2 2 <2 (Z <:2 2. <2 

I l_lS/L I 



r-.v J P1iNl'.( 11 T •L sr Ir ,,·r.r '· rur.1nrr111••(i ,/11/A• ~TATus: l'R(L ll'IIN,DY 

?D(IJfCT Nll"C:f P 11 2 <II 2 i' ~ 2 !I PROJ(CT IOI"[ rRCNCH PHASt 2 
~ltLD Gr.~uF ! F PG\'? PkOJ(CT l'IAN(GtK: RlCK FOLK(MER l"ARAl',(TfP.S: LLL SAl•f•LfS: au FIELD GROUP LtADtR: R.FOLK(l'l(R 

SAl'IPLC NUPIBCIIS 
r.1103 (i\/05 G\106 G\110 G\1100 G\111 G\112 G 111 3 Gw1, G\/15 

PAR AMC t(P. S STORf.T 
- 299000 2':1'3001 2'19 002 2CJCJ003 299004 299005 299006 2';9G07 29';~08 21JCJoc, 

OAT( 11/29/83 11/30/83 11/29/8~ 11/29/83 11/29/83 11/29/83 11/30/83 11/30/83 12/ 21/P.3 11/29/81 

TJl1( 920 1800 1230 1515 1515 14,5 12 00 'HS 1530 1525 

1,1-0ICHLOROCTHYLCNC 34501 <2 <2 <2 <2 
CUG/L> 

<2 <2 (2 <2 <2 (2 

T-1,2-0ICHLOIIOETHEHC 34546 I! <2 20 <2 
CUG/L> 

~2 <2 <2 <2 <2 (2 

1,2-DtCHLORO~ROPANC 345"1 <l (1 ·<1 <1 
<U&/L> 

<1 . (1 <1 <1 (1 ( 1 

CtS-1,3-DlCH•PROP(ij( 347011 <2 <2 <2 (2 (2 <2 <2 (2 (2 (2 
CUG/L> 

T-1;3-DJCHL"PROPCNE 346':'9 (1 <l <l <1 (1 (1 <l <1 <l (1 
CUG/L) 

£THTLBCNZENC· CUG/L> 34371 (2 <2 (2 <2 (2 (2 (2 (2 (2 C2 

"ETHTLEN( 34423 <2 (2 <2 <2 <2 (2 <2 <2 C2 CZ :x: CHlORlDC 
I CUG/L> : - 1i1i2,2-rtiCH 1 CTHANt 345i6 (1 <"1 <1 ~1 (1 (1 (1 <1 (1 Cl 

CUG/L> 
TCTRACHLOROCTHCNC 341175 (3 (3 16 (3 (3 (3 (3 (3 (3 (l 

CU6/L> 
1,1,1-TRICHL•CTHAN[ 34506 <2 <2 <2 (2 (2 (2 <2 (2 (2 (2 

CUG/L> 
1,1,2-TRJCHL 1 CTHAN[ 3"511 (2 (2 <2 <2 <2 <2 (2 <2 <2 <2 

CUG/L) 
TII I CHLOROCTHCNE 391!10 <2 <2 B <2 <2 <2 (2 <2 (2 (2 

I UG/ll 
0 (3 C3 0 <:3 TRTCHL•FLUOROMCTHANE 3'1'11:'II (3 <3 (3 <3 0 

IUGIL> 
TOLUCNE IUG/LJ 3'1010 <1 . <1 <1 <1 (1 <1 (1 (1 <1 Cl 

VINYL CHLOIIIOCIUG/L) 39175 5 (2 <2 (2 <2 (2 <2 (2 <2 s 

2-C~L'lTH'VlkYL(TH[fl ~H76 (? <2 (2 (2 <:? : (2 (2 <2 <2 (2 

IUG-/Ll 



[ ~! V I r. ;i,, ~ ( ,_. T & L s r 1 ! ~,r. r r f. "r. J'·'f r D p1-: :• 11111 ,. .. c:urus: PR(l. INtNA·~y 

"r;r,J!: Cr NIW[!rp "2" 2;"4? ,_ PROJE'CT NJ.~•f rR CtlCH PHAS( 2 r I (1.P C•R.OIIP: r P G\I? PROJCCT MANAGER: RICK FOLKE11CR l'AP.AMlJ!:'~~: LI.L ~u•iLrs: •LL FICLn GP.OUF_LEAOER: R.FOLKli'IER 

SAPIPL( PIJl'!RERS 
j CVt:'3 li\10 5 GVO& G\l lli GVl 00 GV11 GV12 G\113 GV14 G II 1 S PARA~Cf(RS srnRr.T • 29'1000 299001 299002 299003 29H04 299005 2'39 00~ 299007 299008 29 ,o "' 

OATC 11/29/8~ 11/30/83 11/2'118~ 11/29/83 11/29/83 11/29/83 11/30/83 11130/83 12/21/83 11/2'/83 

TINE 920 1800 1230 1515 1515 1445 1200 9'5 1530 152!> 

PH,<STO UN ITS l 400 6 • 4 0 5.90 9o30 NA NA HA a.so fi • 8 0 HA 6., 0 

SP.COND.•f'IELD a- 615 175 · :493 . It la) 
(UPIHOS/CPU 

NA NA 4'6 450 NA 205 

CARBON.TOCCPIG/LI 68 0 21.2 1~,- ·s-., <1.0 <1. 0 <1.a s., ,.a 5.8 10.2 

TOX CUG/L•CL> 70353 280 100 170 10 !I &3 68 58 97 52 61 

PHENOLS (UG/Ll 32730 2 <1 <1 <1 <1 <1 <1 (1 1 < 1 

ACROLE:IN CU6/Ll 34210 (10 (10 (10 <1"D (10 <JD <10 (10 (10 (10 

ACRYLONITRILE CUG/Ll 3-\215 <10 ·<10 (10 (10 (10 (10 <10 (10 <10 (10 
::r:: 
I BENZENE CUG/LJ 34030 22 '. <1 (1 <'1 (1. <1 <1 <1 <1 (1 ,-

0 

BROPIO.METHANE (UG/L> 34413 (3 <3 <3 (3 0 <3 <3 (3 0 0 

BROl'\OOIC~LOROl'\(THANE 32101 <~ (2 (2 (2 (2 <2 <2 (2 <2 ( 2 
CUG/U 

BltO.MOFORfl( CUG/L> 32104 (3 (3 (3 (3 (3 (3 (3 (3 <3 (3 

CARBON T[TRACHLORJO( 3211}2 <2 <2 <2 <2 (2 <2 <2 <2 <2 't 2 
CUG/L> 

CHLOROEICNZENE CUf,/l l 343(11 (1 <1 <1 (1 <1 <1 <1 <l (1 Cl 

CHLORO[THAN( IUG/U 3 II!> 11 0 (3 0 0 <3 <3 (3 (3 0 (3 

CHLCROFOR~ IUG/ll 3210!, <1 (1 <1 <1 <1 <1 <1 (1 (1 < I 

Ctil"~nl"rTt1All( I ur. /l I 3-H 18 <2 <2 <2 (2 (2 (2 (2 <2 <2 C2 
T 

0 IP k0"1'Ct'.L OD c111t T t• ANC JU06 ( 2. <2 < z. <Z <z 0 (2 (2 <2 ( 2 

I U&/L! 
r 1 c ti~ • r 1 r L II o • I'! i:,., AWE ,H668 <.J CJ (.J 0 . < !, <J (l C :! 0 0 

CUC.Ill 
l I, -o I CJH C•RC( HIArlE ~q'f96 2-> <:.l <1 <1 c I (l <1 (J <I 2 

IU6/ll 
I • t.-D IC Hl OA.0£.T tlAHf. 3~531 2!1 (2. l 2 <2 < 2. <2 (2 ( 2. ( 2. n 

I UG-/L I 
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APPENDIX I 

Chemical Results--Surface Water 



- ----- -- -- - - - ----- -- -- - -----

ENYtRONHfNTlL SCJCNCr & ENGlNHRlNG 08/31/83 FIELD GROUP FRWT1 STATUS IS FINAL 

PROJECT NUNBER 83801210 PROJECT NAKE FRENCH LTO HAZ\IASTE: 
SAKPLE:S: PART PARAl1rTE:Rs: PEST\/ 
PROJE:CT HANAGE:R DAVE 141ZELL FIELD GROUP LEADER RICK FOLKE11E:R 

SAHPLE NUHBERS 
s1101 S\102 SW04 S\105 S\106 

PARAHEHRS STCIRET • 229913 229914 229917 229918 22"919 

DATE: 4/1'5/P.3 4115/83 4/1(,/ 83 H1H83 H1'4/83 

TINE 110 fl 1300 1500 1030 1330 

ALDRIN (UG/LI 393~·0 <D.010 <0.010 <0.010 <0.010 <0.010 

BHC,A CUG/L> 39337 <O. 01 !I <0.010 (0.010 (0.010 (0.010 

BHC,B <UG/L > 39338 <O.D2D <0.020 <0.020 <0.02D <0.020 

BHC,D CUGIL> 39259 <0.015 <0.015 <O • D-i 5 <0.015 <0.015 

_BHC,G.:lLINDANE> CUG/L > 393110 <0.015 <0.015 D • 04 5 <0.015 <0.015 
H 

-~Hl_OI\DANE I CUG/L> 393'50 <.0.35 <0.35 <o .-35 (0.35 (0.35 .... 
~-~ ~~-,l·ooo CUG/L> 39310 <0.100 <0.100 <o.i.:o"o <0.100 <0.100 

.·4,4'-DDE ·C UG/L> '39320 <0.025 <0.025 <0.025 <0.025 < o. 025 
.. 

4,4•-DOT CUG/L > 39300 <0.100 <0.100 <0.100 <0.100 <0.100 

;_o IELDR.IN CUG/L> 39380 <0.025 <0 ■ 025 <O • 02.5 (0.025 <0.025 

A-E:NDOSULFAN CUGiL> 3'1361 (0.025 <D.025 <0.025 <0.025 <0.025 

B-E:NOOSULFAN CUG/LJ 34356 <0.100 <0.100 <o.-i"oo <0.100 <0.100 
-~ . 

E:NOOSULFAN SULFATE: 34351 <OolOO <O.lQO <0~·100 <0.100 <0.100 
UG/L> .. 

(NORIN (UG/L > 3q3i_:10 (0.1'.'0 (0.100 <0~·10 0 <0.100 (0.100 
.· 

ENDRIN ALDEHYOE(UG/L 343f,6 <OolOO <0.100 <0.100 <0.100 <0.100 
) 

H[PTACHLOR !UG/L> 39410 . (0.010 <O.D10 co·.010 <0.010 
J 

(l!.010 

HEPTACHLOR EPOXIOE ( 3'H21! <D.02n < 0 • 02 0 <0.020 < 0 • 02 0 <D.020 
UG/L > 

TOXAPHfN[ C UG /L > J'H:.O < 1. 6 0 < 1 .e, 0 <1.60 (1.60 <l.60 



£NV1RONKENTAL StlENtE & fNGINE£RlNG 

PROJECT NUH~ER ~3P.Ol210 
SAl"PLtS: 
PPOJ[CT HANAGEP OAVf "lZEll 

sw,1 
PAJIAlo\f.T(llS iTnR[T ti 229913 

DATE' Hl!'-le? 

TIKE' 1100 

1,2,4-T~ICHLOROBCNZE ~,.~:51 ('5 
NE C UG/l J 

4-8ROKOPHENYLPH[NYLE ~4636 <5 
THERIU&IL> 

S\1!!4 
22~917 

'1116/l\3 

1500 

<S 

(5 

08/31/ 83 

S\106 
229919 

4/14/1.13 

1330 

<~ 

(5 

FIELD GROUP FRWTl STATUS IS FINAL 

PROJECT NAH( FRENCH LTD HAZVA$TC 

FIELD GROUP L(ADER RICK FOLKEKER 

SAMPLE NUMBERS 



H 
I 

w 

~ROJECT NUM~EA ~38~1210 
~A~PLf'~: 
PPOJ(CT MANAGf~ OAvr MIZrLL 

PARAl'ETE'lS 

DATE 

TI 14E' 

2,"·DINITROTOLU[NE 
Ur.IL> 

2,6-0INITROTOLUENE 
UG/L> 

DIOCTYLOHTHALATC 
<UG/L> 

1,2-DIPHE'NYLHYORAZIN 
r <UG/l > 

FLUORANTHE~!: (UG/Ll 

F"LUO~(N[ CU!:/L > 

H(XACHLORORENZCNE <U 
GIL> 

HEXACHLOROBUTADIENE 
CUG/l) 

H[XACHLOROETHAN[ (UG 
/L> 

HEXACHLOROCYCLOP[NTA 
DIENf.flJG/l 

INDE~Ofl,2,3-COJPYPE 
NE ftJG/l) 

I SOPHORoriE !UG/L> 

NAPHTHALENE < UG/l > 

'IITPOAENZE~[ CUG/U 

N-~ITROSOOl~[THYLAMJ 
Nf CUG/L J 

N-NITPOS~OTrPOPYLAMI 
~I.- < llG/L J 

~-NJTAnsor1°H[NYLAHI 
,., f C\l(;/l) 

PH[t•Al!THD f Nf 1u1;/l) 

O yQ f r-,f 111r /I l 

? ,:!., 7, •-TCf'r,111r./L) 

3H,l l 

34626 

34596 

3113'16 

3437!, 

34381 

3•nr.0 

3'1391 

34396 

34386 

3H~3 

34'+,8 

3'16% 

:H447 

3'111~11 

3,H,'P, 

3114 ~ 3 
I 

~ q Af- 1 

~44L n 

~- q ', 7 'S 

SV~l 
229'313 

'1/15163 

1100 

<5 

(5 

<S 

(5 

<5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(I\ 

(5 

<~ 

(5 

<5 

<': 

<!'-

<H 

SUC'I 
229917 

Hl6/83 

1500 

(5 

(5 

<S 

(5 

(5 

(5 

<5 

(5 

(5 

(5 

<5 

(5 

~5 

<5 

<S 

(5 

<5 

<5 

(5 

(10 

, --------
08/31/P3 

S\106 
22991'1 

4/14/133 

1330 

(5 

(5 

<5 

<5 

(5 

(5 

(5 

c·5 

(5 

(5 

(5 

<5 

(5 

(5 

(5 

(5 

(5 

(':i 

(5 

(l!) 

FIELD GROUP F!I\Hl STlTUS IS FINAL 

PROJECT NAHE FRENCH LTD HAZWASTE 

FIELD GROUP LEADER RICK FOLKEHER 

SAMPLE NUHBE=U 



j 

(HVIRONl'FNTAL SCJ[NCr I E~GJNEEP?NR 

PROJ[CT NU~~FR ~3P~l21L 
SAl'PL!:~: 
PflOJ[CT H,HIArf R CAVr l"T7f"ll 

PARA'1[T!:RS 

na/31/P3 

SW(•,:, 

:?2°" l ':-

OATf '1/15/1!3 411€,/~3 '1/14/P:3 

TIM!: 111.!0 15[1(1 133( 

BENZOCAIPYR!:NE CUG/L 342A7 <5 C5 <~ , 
BE~ZOCGHTIPERYLf.NE 34521 <5 <5 <~ 

UG/LJ 
BENZIOINF CUG/LI 3912G <5 <5 <~ 

BISC?-CHLO~OETHYL>ET J4273 
HrP (l'(j/LJ 

81S12-CHLOROETHOXY>H 34278 
ETHANIUG/L 

BISl2-fTHYLHEXYll 3q1r,o 
PHTHCUG/L) 

BIS C 2-CHLOROI SOPR OP> 342~·3 
ETHER CUG/L 

'1-BROMOPHENYLPHENYLE· 3H36 
THf.RCUGIL> 

BUTYL BENZYL PHTHALA 34292 
H CUG/L > 

2-CHLORONAPHTHALENE 345Rl 
CUC:/L) 

'1-CHLOROPH~NYLP~fNYL ~•&'11 
f THER llJf'-/l 

CHRYSENE <UG/LI !43~0 

OIBENZOIA,HIANTHFACE 34~56 
NI: ( llr:/L I 

01-N-DUTYLPHTHALATf 3~110 
IUC::/ll 

1,3,0ICHL~RnPEN7FNE ~•5~~ 
lllG/l I 

1,4-DJCHLORrRE~7ENf. ~q571 
I 1_1r:/ LI , 

1,2-0ICHLOPGSr~7fNf '4~!6 
11:r-/L I 

3.3'-DICHL0POPflJ7!nT .1 H~l 
~:r I ur. /l. l 

D Ir.TH v L 1 ·" r II AL A r r ~ 4 _., 1 ,. 

1 IJ(; /LI 
nl"l[THYL"HT'1ALATF Ill 34!>"1 

r:tll 

(5 

(5 

(5 

(5 

('5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

cs 

cs 

<5 

<5 

<5 

(5 

<5 

<5 

(5 

(5 

(5 

(5 

f"l(LO GROUP FRWTl STATUS lS FlhAL 

PROJECT NAH( FRENCH LTD HAZWAST[ 

~IELD GROUF L(AuER RICK FOLKEHER 

S Al'IPLE NUMB[~ S 



H 
I 

V, 

t~VlRONM[NTAL SCJCNC( & CNGINtERINC 

PROJECT NUP48tR P3P.Ql210 
<;jMPLES: 
PROJECT ~ANAGtR OAVf HI7(Ll 

STOR(T 11 
S\10'1 
229917 

08/31/83 

DAH 

TI Mf 

4115/83 4/l6/R3 4/14/83 

TOLU[N( rUG/L > 

VINYL CHLOP tor (llG/L 39175 

' 2-CHLOROtTHYLVINYL ( 34576 
THr:R <UG/ll 

4-CHL•-~-HtTH•PHtNOL 34452 
r llG/LJ 

2 •CliLOR OPHENOL< UG/LI ~4 586 

2,4-0ICHLOROPHENOL 346Cl 
<U'i/L) 

2,4-0l~fTHYLPHENOl I 346n6 
UG/L > 

2,4-0INITROPHENOL 34616 
(UGIL> 

2-~ETHYL-4,~•0JNITRO 34657 
PHE:fll WG/L 

2-tHTROPHENOL (UG/Ll H5ql 

4•NITROPHENOL IUG/LI 34646 

PENTACHLQROPH[NOL 
(IJ(;/L) 

?HtNOL UJG/l l 

2,4,&•TP.TCHL'PH[NOL 34621 
rnr.,u 

AC[NAPHTH!"N[ 11)~/U _. 342i5 

AC[NArHTHYLf"Nt IUG/l :3112'0 
) 

~4221) 

11r.1L I 

~E~Z~l~lFLD~PA~1~fN[ 34~~~ 

r ro IL I 
~[M7('1fl \l"lllf•>-/lMTl-<q•f ''1:?'12 

11,r, /L > 

1100 15~~ 1330 

<t 

2 

(3 

(5 

(5 

<5 

(5 

(5 

(5 

(5 

<S 

(5 

(5 

(5 

(1 

(2 

(3 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

(5 

<S 

(1 

<2 

(3 

(5 

(5 

(5 

(5 

<s 

<S 

(5 

(5 

<s 

(5 

<S 

FIELD GROUP FRWTl STATUS 1~ FTNAL 

PROJ(CT NAME FRENCH LTD HAZWASTE 

FIELD GROUP LrADER RICK FOLKfH(~ 

SAHPL[ NUHB[q S 



ENVlRONHENTAL SC IE NC[ ,_ ENGIN[f.RING ~~/31/113 FIELD GROUP FIi WT 1 STATUS lS FJN4L 

pqOJECT NUMBER 1331101210 PROJECT N414E FRENCH LTD liAZVAST i: 
SA'4PLES: 
PROJCCT HANAGf.P oavr. HI Zfll FIELD GROUP LEADER RICK FOLK(MEP 

SAMPLE NU HBE~ S 
~-"~1 S\/04 SWOf. 

l>ARA'l[T(PS ST~R[T • 229913 229917 229919 

our 4/15/83 4/16/8? 4114/83 

Tl Hf 11 G ,> 1 ': IJ 0 133n 

CHLO~OETHANf (UGIL> 34311 0 0 (3 

CHLOROFORM <UG/L> 32Hi6 3 (1 (1 

CHLOROl'ETHANE (UG/L> 3114111 0 <3 <' 

OIBROHOCHLOROHET~ANE 343 lj6 (2 (2 (2 
<IJG/U 

DICHLOROOIFLUOROHETH 34668 <3 0 0 
ANE <Ur.IL> 

1,1-0ICHLOPOETHANE 344':16 2 ( 1 (1 
H ( UG/LI 
I 1,2-DICHLOROETHANE 34531 4 <2 (2 
"' UG/L> 

1,1-DICHLOROETHYLENe 34 5 ~ 1 <2 (2 (2 
(UG/L> 

T-1,2-0ICHLOPOETHENE 34 546 (2 (2 <2 
<UG/L> 

1,2-0ICHLOROPROPANE :H541 <2 (2 (2 
(UG/L> 

CIS-1,3-0ICHLOROPROP 34 71!4 (2 (2 <2 
[NE (I.IG/L> 

T-1,3-0JCHLOROPROP[N 31\ 6q') (1 (1 <l 
E CU GIL> 

ETHYLBENZF:Nf IUf./L > :04371 <?. <2 <2 

"IETHYLEN( CHLOP JOE 3'1423 (2 <2 <? 
( IJC:/L > 

1,1,?,2-TETRACHLOROE 3!'516 (1 (1 (1 
THU![<lJG/L 

T f. TR ACIILOR OET HENf •111175 0 0 ( ~-
( IJ'j/l) 

l,l tl-TPICHL'ETHA~f J45t6 (2 (2 (2--;,-
wr.,u 

I , I , :;, - T P Ir. ~L • f HI A~ r 1 11 '5 I l <2 <2 <2 
( 11r-1 L) 

TD I CHLOI: '·: Tl1fN[ ~ c11 "1. ':I (? <;? (,' 

I 11r./L) 
TRJr~Ln~OFLUOPO~[THA ~4 'IP A <2 <? <2 

r-,r I lJG/L l 



H 
I 

" 

[~VJRONNENTAL SCIENCE i [H~INCCRING 

PROJECT NUPIBER P38012iO 
SAHPLES: FRSV2 
PROJECT PIANAG(R OAVE MIZELL 

PARAll[T(RS STORrT II 
Sll01 
?29913 

S1104 
229917 

08/31/83 

SV06 
229919 

DATE 

TIHE 

4/15~83 4/16/8~ 4/I4/P3 

ARS£NJC,TOTALJUGIL> 1002 
. ·. ;:·.: ... 

8£RYLLIUP1,T~(~&}(> 1012 

CAO~IUH,TOT~LCUG/LJ 1027 

CHROHIUH,TOTALCUG/L> 1034 

COPP[R,TOTAL(UG/L) ·1042 

LEAD, TOTAL <UG/_Lf.\ ... 
HER CUR Y, TOTAL_lU.GIL°_t, 

NICK[L,T;IUG/l,) 

1os1 
,•, 

•190·0 .. 

·1.0&,j~ 

S[L[NIUH,TOTALCUG/L> 1147 

SILVER,TOTALCUG/l,> 1077 

THALLIU11,T,_•jU6/L> 1059 

ZlNC,TOTALCUG/L) 1092 

ACROL[IN lUG/L) 34210 

ACRYLONITRILf (UG/L > 34215 

BENZENf IUG/L l 34030 

BROHONETHAN( IUG/LJ 34413 

~ROHOOTCHLOROHETH~NE 321Ql 
!UG/LJ 

BROl'OFOR" IUG/Ll 321~4 

CA~801i rrTJUCHLOPinr. 321~2 
111r.n, 

CHLOROf:i:NZfNE CUG/L > 34301 

1100 1500 1330 

(45 

13 

: ... 
<1 o .• 'o, 

<1.0 

<0.3 

(40 

(10 

on 

2 

(1 

<2 

<2 

<l 

(45 

<4o0 

10 

506 

<S.0 

0.3 

<10.0 

<0.3 

<4 0 · 

1608 

<1D 

(10 

<l 

<2 

<1 

<2 

<2 

<l 

(4.0 

11 

<1 o. 0 

<1.0 

(4 0 

17.9 

<10 

on 

<l 

<2 

<1 

<2 

<2 

<l 

FIELD GP.OUP FRWTl STATUS IS FINAL 

PROJECT NAN[ FRENCH LTD HAZIIAST[ 
PARAPIET[RS: FRSVl 
FI[LO GROUP LEADER RICK FOLKEH[R 

SAHPLE NUPIB[CU 



C .. VJ RONHENTAL SCIENCE & ENGINEERING Of'/31/83 FIELD GROUP F~VTl STATUS lS FINAL 

PROJf:CT NUflBER 83801210 PROJECT HAN( FRENCH LTD HAZVASTE: 
SAP'PLES: FRSV4 PARAH(T(RS: FRSV3 
PROJECT MANAGER DAVE l'IIZE:LL FIELD GROUP LEADER RICK FOLKEHER 

SAHPLE NUl'IBERS 
S\IHAPT SVOl S1102 S\103 SV03D Sll04 swos SW'l6 

:>ARA11EHPS sTnRET II 229912 229913 2~9914 229915 229916 22991 7 229'118 22991'1 

DATE 4/15/83 'i/15/83 4/15/83 4/17/83 4/17/83 4/16/83 4/14/83 '1 /14/83 

Tl !1[ 1215 1100 1300 915 915 15 00 1030 1330 

PH, I STD UNITS I 4::, 0 8.40 1. 7 0 1.10 1.00 7.00 6.60 1.00 1.10 

sP.corrn.,FitLD 94 445 472 447, 392 392 645 40b 305 
CUHHOS/CH> 

TO( (NG/LI 99343 <5.00 NA (5.00 <5.0D <5.DO (5.00 (5.00 < 5 • 0 0 

CARBON,TOCIHG/LI 680 62. 0 62o2 62. 7 12.3 10.2 12 .2 35.7 12.2 
H 
I 

CX) PHENOLS (UG/LI 32730 NA 13 34 2 4 4 ID 3 

T OX t'uG/L •CL> 
;r. 

·70353 :.6"6 · .<50 !5.8 •(50· (50 <.so <50 <SO 



H 
I 

'° 

PROJCCT PJll"tl\fR 11:1'122'120 
I'! f. I. D r. 0 C' ll P : F P ~'4 2 
PAIUl',(Ttf.S: ALL ~Al'PlfS~ ALL 

PAR AKETCR S 

DATE: 

TJPIC 

STOR(T • 

SP.CONO.,FJ£LO 94 
CUHHDS/C,O. 

CARBOK,TOCCH~/ll 680 

TOX-CUG/L-CL> 70353 

PHENOLS CUG/1.:.J 32)30. 

ACROL(IN <UG/l~ 

Af~1LOKITRIL[ iti~/L) 3421~ 

B[NJCNE CUGIL> 34030 

BRORO~[THAN( CUG/L) 34~13 

,BROKODJCHLOROKCTHAN( 32101 
CUG/L> 

BROHOFORH CUG/LJ 32104 

CARBON TCTRACHLOPIDE 32102 
<UG/LJ 

CHLOROBENZ(NE <UG/LI 3"1301 

CHLOROCTHANE <UGIL> 3'1311 

CHLOROFORM IUG/Ll 32106 

CHLOP(ll-'fTtii\N( (ltr.,u 341118 

111r./L l 

DICHL•rlFLUC••Y.fTIIA/!E ;HE,68 
l\)t;/L) 

l , i - 0 i C Ill r. R r. f T HANE 3 ii 'I % 
(llr IL l 

1,2-DICHL(lPr1[TH11tl[ 3,~31 
'lllr/L) 

SWC7 
299400 

S\108 
299401 

svo, 
29'1402 

11/26/83 11/26/83 11/26/83 

915 915 915 

s.oo 

120 

110 

<1 

NA 

HA 

NA 

HA 

NA 

ru 

NA 

NA 

NA 

NA 

NA 

5.00 

120 

77 

. ·3 

(10 

<10 

(1 

(3 

:'(2· 

(3. 

(2 

<1 

(3 

(1 

(2 

(2 

(3 

< 1 

s.oo 

~5"0-

(5i)' 

1500· 

<U 

,<'1"0 

.<1s 
(10 

(5 

(15 

< 10, 

<10 

(15 

21 Ii 

PROJECT NAKC rRCNCH ?HAS[ 2 
PROJ[CT MANAG[K: RTCK FOLK[K(R 
FIELD GAOUF LCAOCR: R,FOLKCKCA 

SA"PLC NUflBC" S 



H 
I ,_. 

0 

PP o J !: c T ,m" r:r i:: n ~ 2 <'" 2 Ci 
flfLD GPO\J!": f'P!'U:! 

~1/11/1.',~ 

p, 0 ,MLTCR~: ILL SA~PLES: tll 

PAR AKE TCP S 

DAT( 

THIE 

STORCT I 

1,l•OICHLORO(T~YLEN( 34501 
CUG!L> 

T•l,2-DtCHLORO~THCNE 345~6 
<UG/U 

1,2•DICHLOROPROPANE 345~1 
C UG/LJ 

CIS-1,3-DICH•PROPCNE 34704 
CUG/LJ.· 

T·le3•DICHL•P~O~£N( 346,~ 
.<uG/l.;)i' .. 

CTH'YLB(NZCN( tU.~/L) 34371' 

"ETHYLENE CHLO~IDE 344i~
CUG/LJ 

1,1,2,2-rr•cH 0 ETHAN[ 34516 
< UGILJ 

T(T~ACHLOAOETHENE 3447~ 
CUG!Li 

~-H~TIIICHL•t:THANE 34506 
·· CUGIL> · 

1)1~1.i-•"l'RICHL•ETHANE: 3,\511 
. CUG/LJ 

TRICHLORO(THEN( 39180 
CUG/L) 

TRICHL'fLUOROM[THANC 344A8 
CUG/l) 

TOLUENE CUG/l) 34010 

VINYL CHLORJO[CUG/ll 3,175 

2•CHL'ETH 1 VJNYLfT~fP. 34576 
lllf:/L l , 

ACCNAPHTHCNC C~r-/Ll !•20~ 

AC[NAPHTHYL[NCcur.1L1 ~•~oo 

eENZO c A HN'THP Arc•·r ~~5:i(, 
CflG/ll 

S1107 
2'39'100 

SWOI! 
29 13'101 

11/26183 11/26/83 11/26/ftl 

':115 915 915 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<2 

<2 

<1 

.<2 

(1' 

<2 

<2 

<1 

<3 

<2 

<2 

(2 

(3 

<l 

<2 

(2 

< l 

< l 

(1 

13 

35D 

-17 

<lD 

(5 

58D 

· <to. 

(5 

63 

q,11 

<10 

110 

<15 

41D 

18D 

(10 

261.1 

220 

28 0 

STATUS: PR[ll~lHARY 

PROJECT NA~[ FRENCH P~ASE 2 
~ROJ(CT MANAGER: RfCK FOLK(~[P 
FIELD GROUP LCAOER: R,FOLKll'ICR 

S Al1PLE IIU"BE_II S 



H 
I ,.... 

...... 

f"C.0,1rrt !.11t·nn •?'6;?;-11~--
F"I fl~• r-pr,ur-: ri:sw;: 
:>t,St~•rrcPs: ALL ~"""L'"!':: t.LL 

PAR A'1[T[P.~ 

OAT£ 

B[NZO<B>FLUOPANTH[Nf. ~-23~ 
IUGIL> 

BENZOtKlFLUORANTH[N[ 342112 
IUG/L > 

BCNZO(AIPYR[N[IUG/LI 3-2117 

BENZO<GHllP[RYLENt !4521 
tUG/L) 

BENZIOINE <UCIL> 39120 

81S12-CHL'ETH•IETHCR 34273 
IUG/L) 

81S12-CHL 1 [THO~>HTHN 34278 
IUC:/LI 

8IS<2-CTH•H[1 1 )PHTH, 3°1"0 
rur;n, 

81S12-CHL'ISOPRlfTH~ 342P3 
tUG/LI 

4-BR0 1 PH(N 1 PHCN'f.THR 34636 
<UG/U 

BUTYL BCNZ 1 PHTHALAT( 342~2 
CUG/L) 

2-CHLORONAPHTHAL[N[ 34581 
CUGIL> 

4-CHL•PH[H•PH[N'fTHR ~46111 
< UG/ll 

CHRYS[NC CUG/Ll 34320 

D18[N 1 CA,H)ANTH 1 C[tt[ 
!Ur.tu 

01-N-OUTYLP~THALAT[ 
lllli/ll 

l,3,DJCHLPP.r"[~7[N( 
(llt;/L I 

1, 4 -PlCHLqRQPf~?rN[ 
<Ur.tu 

I ,2-0ICHL0Pf-fl':t•7,r-;f 
I llr.tt l 

3,3'-DICHL'Pr~71Pt~r 
IW/1. I 

3911C 

S1107 
:>9'11100 

S\IQP, 
299'1(11 

S\10'3 
299 1'°2 

11126/83 11/26/83 11/26/83 

915 915 915 

NA 

NA 

NA 

NA 

NA 

NA 

PIA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

q 

(1 

(1 

<2 

<2 

<l 

<5 

<6 

<1 

<I 

<2 

<l 

<2 

< I 

( I 

<2.. 

<2 

(II 

(8 

<'3 

(7 

(30 

390 

<31! 

(39 

<5 

(5 

<12 

171! 

(9 

(7 

(7 

<S 

<l I 

PROJECT NI~( FRENCH PH4S(? 
PROJECT KANAG[P: AtCK cnL~~~(P 
F 1 !: Lo Ii~ our L F:A o !: R : ". F c, l ic {,. £ P 

SA Kr LC NU,.B(R S 



H 
I .... 

r...> 

PROJCCT ~U~HrP ~~•2~•2L 
Fll:LO GROUP: FP',~•:! 

•'.,1/11/P~ 

PARA~[T[RS: ALL ~A~PLr.s: ALL 

PARAllrT[RS 

DATE 

DI[THTLPHTHALATE 
CUG/LJ 

OT~CTHTLPTHALATE 
<UGIL> 

2,4•0IHITRDTOLUENE 
CUG/LJ 

2,6•0INITROTOLUEHE 
C UG/L) 

0.JDCTTLPHTHAL~Jt 
,lUG/\_(1' 

34336 

34341 

34611 

1,2•0IPH[H 1 HTDRAZINE 34346 
<UG/L) 

FLUORANTHtNC CUGIL> 34376 

FLUORENE'CUGIL> 34381 

HCXACHLOROBtNZENE 3~7~0 
CUG/LJ 

HEXACHLOROBUTAOIENC 34391 
C UG/L> 

H[XACHLOROETHANE 3~396 
I UG/LJ 

H[XACH•CYC•PEN•DIENE 34386 
(UG/LJ 

INO[NOCI,2,3-CD>PYPN 344C3 
CUG/LJ 

ISOPMORONE CUG/L) 34•08 

NAPHTHALENE IUGIL> 34696 

N-NITRO~OOJ~(T•A~IMC 34436 
. ltJf,/Ll 

N-NIT~(')SOl'tf•IIO'AMJN( 31H2P 
111r.1u 

~-~1r11nsnn1rHr•t~J~E J•qJJ 
IUC./Ll 

PH(NANTIIP[NE. 11'(',-IL> J4'6! 

S\1D7 
299400 

S\108 
299401 

ll/26/83 11/26/83 11/26/83 

915 915 915 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1!6 

(1 

<1 

(2 

<3 

(1 

<1 

(1 

(1 

(2 

(3 

(2 

(3 

(1 

<1 

<l 

<1 

(5 

,.. 1 

<l 

(3 

(4 

<12 

<16 

(2 

630 

. -570. 

<12 

(18 

<13 

<15 

(7 

<• 

720 

<7 

(7 

LHO 

~TlTUS: VRrLlMlNARy 

PROJECT NAnr FRENCH P~AS( 2 
PPOJCCT MANAGCR: RICK FOLK(P(D 
FI~LO GROU~ LCAD(R: R ■ fOLK(~CR 

SUIPLC Nll'!BC~S 



H 
I .... 

w 

~POJECT NU~BfP a,-2242~ 
FIELr. GROUP: F~s~, 

~l/ll/A~ 

PJPAH[TCPS: ALL ~A~PLrF: ~LL 

PAIIAHCTE:RS 

DATE 

TIH( 

PYRCN( CUG/LJ 

2,3,7,8-TCDD(UG/l) 

STORET • 

1,2,4-TRICHL•BENiENE•34551 
C UG/L > ,:.,: · . 

4-CHL'-3-NETH'PH[NDL-34452 
. ~UG/l:) ····· .. 

2-CHLORDPHENDLCUG/L) 34586 

2,4-DICHLDROPHENOL 34601 
CU6/L) 

2,4-DIHETHYLPHENOL 34606 
C UG/L.> 

·2~4-DINITROP~ENOL ~4616 
<UG/l) 

2-KET'-4,6-DN'PHENOL 346~7 
CUG/L > 

2-NITROPHCNOL <UG/l) 34591 

4-NITR-DPHCNOL CUG/l > 34646 

PENTACHLOROPHCNOL 
CUG/Ll 

PHCNOL IUG/L> 

2,4,6-TRJCHL'PHENOL 
IUG/L> 

ALDR JN IUG/L > 

BHC, A IUr./ll 

BHC,FI 111r.,u 

BHC,fl cur./Ll 

C:HL(ll>OUI[ 11.'r,ILI 

39032 

34621 

S\IC!~ 
299402 

11/26/83 11/2~/83 11/26/83 

915 ~15 915 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Al.I\ 

<1 

(9 

<2 

(2 

<2 

(2 

<2 

(2 

(3 

<5 

<1 

<2 

< o. 004 

< 0.1.102 

(l).(!2C 

740 

(60 

<1D 

<11 

(8 

(11 

(9 

(9 

(25 

(15 

(20 

(29 

<7 

<14 

(0.004 

<0.002 
7 

(0. 0211 

PROJECT NA~C FR[NCH PHASE 2 
PROJCCT HANAGCR: RICK FOLK(K(P 
FJELD GROUP LCAOCR: R.FOLK[~CR 

SAHPU: NUHBt!lS 



H 
I 

J::-. 

fNVIRONM[~TAL 5Cl[NC[ ~ [N~lttC£~1NG 

oqoJ[CT NU~r(P P~~22'12G 
FICLO GR~UF: FP~V2 
PAPAr(TCRS: ALL s•~rt[S: ALL 

STORET a 
S\1117 
299-\00 

SVOB 
299401 

SVOIJ 
29H02 PARAM[TEflS 

DATE 11/26/83 11/26/85 11/26/83 

ODE,PP 1 (UG/L> 

ODT,PP•(UG/L) 

011:LDRIN lUG/LJ 

39310 

39380 

EHDOSULFAN,B (UGIL> 34356 

ENDOSULFAN SULFATE 
(UCIL> 

:tNDR IN (UC/L> 

ENDRIN ALDEHYDE 
(UG/L> 

HtPTACHLOR lUC/Ll 

HEPTACHLOR EPOXIDC 
(llG/L> 

TOXAPHENE lUG/Ll 

39390 

34366 

39410 

39420 

915 915 91!5 

NA 

NA 

HA 

NA 

Nl 

NA 

NA 

NA 

NA 

NA 

IU 

NA 

< 0 • 02 0 

(0.006 

<0.020 

< 0 • 06 0 

(0.050 

(0.050 

<0.050 

(0.010 

<0.100 

(0.004 

< 0 • 0'1 0 

(0.200 

<0.020 

co. 060 

(0.050 

<o. 050 

· (0. ~!50 

(0~·010 

<0.100 

<0.040 

<0.200 

STATUS: rR[LIKJkARY 

PROJCCT NAME FRCNCH DHJS( 2 
PROJ[CT KANAG[R: RICK FOLKCM[P 
Fl[LD GROUr LCAO(R: RaFCLK[M[R 

SAMPLC NUMBCR S 
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APPENDIX J 

Chemical Results--Sediments 



t.... 
I ,... 

ENVIRONMENTA~ SCIENCE i FNGJN(ERING 

PROJECT HUHBER R38~1210 
SA~PLCS:' :PART 
0 ROJECT ffAHAGEP OAVf ~JZELL 

PAIUJll[T(l!S STORE:T I 
SCII 1 
23!)COO 

SEt'lO 
2300ill 

H'.l3 
23(!0(.'3 

FIELD G~OUP FRSSl STATUS JS FJNAL 

PROJECT NAKE FRENCH LTD HAZWASTE 
PARA'1ET!:RS: BNSEO 
FIELD GROUP L(AOER RJCKFOLKEME~ 

SAMPLE: NUl'IB(RS 
SE:04 SF.:10 
230004 230017 

DATE 

Til1C 

4/15/83 4/l~/83 4/15/83 4/17/B3 4/7/93 

1,3-DlCHLBENZENE,SED 34569 
UG/KG•ORY 

1,4~0ICHLBENZtNE.sto 34574 
. UGfKG•ORY 

1,2~0ICHLBENZENE,SED 34539 
·.: UG/KG•ORY 

HEXACHL•ETHANE,SEO 34399 
UG/1(6-DR Y 

BIS<2-CHLETHYL>ETH£R 34276 
SO,UG/KG-0 

BISt2-CHLETHOXJNTHAN ~4281 
SO,UG/Kji-0 ... 

8 IS< 2-CH~ ISO.PR jtJ.Htit/34286 
:so,u,,K·o.;iv-::· =·. 

~ ,2-0IP_H~~toR·AZ_~·;s~Q t-i49 
I.IG/KG-DR Y ' .. ' 

N-NITRosociiHEtHY~AH, i4441 
SD,UG/KG-0 · 

N·NITROSOO-N-PR~P9SO 34431 . :· 
.. · · UG/KG•ORY 

1,2i4-TRICHL•BENZtNE 34554 
SD,UG/KG-0 

H~X~CHLBUtADIEN(,~EO 39705 
. UG/K G~J;°R-Y, 

NAPHTHALCNE,StOC~G/ 3444~ 
KG-DRY> . 

ISOPHORONE,S£D<UG/Kt 34411 
-DRY) .·. '. 

HEXACHLCYCLOP[NT.SED 343~9 
UG/KG·DR-Y 

2-CHLNAPHTHALENE~SEO 34584 
UG/KG•DRY 

AC[NAPHTHYLENE,SEO 342~3 
IJG/KG-DRY 

AC[NAPHTHENE,S[D 342~8 
UG/KG-DRY 

2,6-0NT,S[OCUG/KG• 34~29 
DPY) 

2,4-0NT,S[D<UG/KG• ~4614 
OPY) 

1421 H18 1500 'HO 1100 

(17000 

q6000 

<17000 

(31000 

<16000 

"<720~0 

<}~~t~\
. <i'f~k-.
<~ .. /~io·,: 

p.. 
,-:_, 

(72 00 9 .. 

(23000 

<43000 

1300000 

(8100 

04000 

(1100:J 

240000 

19 0 0 0 !) 

<2700[1 

(69')0 

(6500 

(1300(1 

(651)0 

(31000 

(310!)0 

<2no 

(30000 

<310CO 

(10000 

(19000 

.280000 

<3500 

<1501)0 

620t;' 0 

<12(110 

(13(100~-

<1400CI.' 

(250000 

<1300Dr 

<5B0000 

(580000 

<500l'O 

<5SOOl'O 

(580000 

<lBPOOC, 

(350000 

2400000 

(65000 

(280000 

~8600(• 

340000 

320 nCl 

(13 il 

<130 

(250 

(130 

<SRO 

<SRO 

(50 

(550 

(580 

<18D 

(35!) 

(43 

(65 

<P.6 

<Sn 

(240 

<230 

(2'50 

(45!) 

(230 

(110 0 

(1100 

(1100 

(1100 

(33[1 

(64[1 

160 

< 12 <! 

731! 

4 2G 



ENVIRONMENTAL SC.t[Hcr ' 01GJN£C:R·ING 09/02/83 FIELD GROUP FRSSl STATUS IS FINAL 

PROJECT NUMBER R31!1'12_10 PROJECT HAKE FRENCH LTD HAZWASTC: 
CiAHl>LES: 
PROJECT 11ANAG£R OAYf folJZE:LL FI~LD GROUP LEAO[R RlCKFDLKEKER 

SA"PL( t-lUt\BER S 
SE!' l - SEOID SED3 Sf:(' 4 SE10 

1>ARA'1£TERS STORE:T a 230000 230001 230003 23C 004 230017 

DATE 4/15/83 4·/1,·1s3 4/15/83 4/17/P.3 417/83 

TIKE 1421 ~1418 15 00 <;q(I llt'il 

INOENQC1,2,3•CD>PYP, 34406 (17000 ~6900 (130000 (13') (240 
SO,US/KG·O 

DIBENZO<A,HJANTHRA, 34559 (21000 1("900·0 (17.0000 <170 (310 . SO,UG/KG·O 
BENZPIGHI>PERYLENE, 34524 (17000 i(,7200 ~HOOOO (\,,I} <2'50 

•••• i1a, • 

SO,UG/KG-0 

L... 
2 ,3_,7, 8-TCOD,SEDCUG/ 346711 <150000 <'~-0.0·0 <1-200 00 0 <12(10 (2100 

I KG-ORY> 
N FLUORENE,SEDIUG/KG• l438t, :28"0000_ l\lr.O.~ 680"00l' (I\E, 82D 

• OR.Y J . . 
4-CHLPH.YLPHENTU:TH(R,"·°3"464 4 ?29000 ~;bll_"o (230"000 <230 (430 
. SO ,UGIKG/f_Ql;. 



t.... 
I 

I.,,) 

ENVtRONNtNT4~ SCIENCE~ [ij~JNEERING 

P~OJ(CT NUMBER P.3A~1210 
SAMPLES: 
PROJECT MANAGER DAVf. MIZELL 

PARA'1f.TERS STnRrT If 
SE!l 1 
231'000 

SEOlD 
230001 

· 11.9102/83 

SE03 
230003 

FIELD GROUP FRSSl STATUS IS FINAL 

PROJECT NAMf FRENCH LTD HAZWASTE 

FIELD CROUP LEADER RlCKFOLKE"ER 

SAMPLE NUhfl[q S 
sro, sno 
230!l04 230017 

DATE 

TlMF.' 

4/15/83 4/15/83 4/15/83 4/17/83 4/7/83 

~-NITROSODIPHENYLAH, 34436 

397i)l 
SO~U6/KG-D 

HEXACLRBE~ZENE,SED 
UG/K"G-DRY 

4•BRPHNL PHNL ETHER 34639 
SD,UG/KG-0 

DIMETH~L.PHTHALATE, 34344 
. SD,UG/KG-D 

DIETHYL ~~THALATE, 
. -~~~UG(K~-0 

·D I-N-BUTYL-::P.HTH'AI:. ATE 3'H12 
. · • · :so ;·o.r..-JK i:.:-o. 

'BUTYL BEN.PHTHAlATE 342q5 
' .Sl>tU.G/KG-0 

BIS<2-ETHYLHEX>PHTH,;39102 
'·.S D~'UG/K G-o· 

DI-N-OCTYL PHTHALATE 345~9 
SO,UG/KG-0 

PHENANTHRENt,SEO(UG/ 34464 
KG•ORY>. 

ANTHRACENE,SEOCUG/KG 34223 
•DRY> 

FLUORANT~E~t,StD<UG/ 34379 
KG•DRY> 

PYRENE,SEOCUG/KC-
DRYJ 

BENZIOJNE,SEO<UG/KG- 39121 
ORY> 

CHRYSENE,SEOCUG/KG- ~4323 
ORY> 

BENZOCAJANTHRACEME, 3~529 
SD,UG/KG-0 

3,3-DICHLBEMZIOTNE, ,4634 
so,ucncr.-D 

HENZOIB)FLUOP.AN,~EDI 
IJli/K G-OP YI 

n(NZO!KIFLUORAN,~EO 
\JC:/KC-OPY 

AENZOCA)rYRfNt,sro 
UG/KC-OPY 

' 

3'1250 

1421 1418 1500 ~40 1100 

16000(! 

<29000 

(93000 

(9000 

<7200 

(4500 

(9900 

(7200 

16000 

710000 

120000 

2110000 

2P.-OOOO 

<21000 

6~000 

9fl0DtJ 

<25000 

52000 

<10D00 

52000 

39000 

<13'DOO 

(40°000 
·•11 • 

<3,900 

<3100 

<2000 

(o\200" 

(3100': 

1300o·, 

15 DO O.~ · .: 

:58000 

81 DD 0 

84000 

<9000 

22(100 

32000 

<11000 

170!'0 

1JQ00 

700000 

<230000 

<750000 

<72000 

<58000_. 

< 36 o ~o;_.. 

<79000.' . ,, 
(58;~·~]-

18 DO O o:q_ 

200000 

C,50000 

"So\0000 

<170000 

911000 

2111000;, 

(200000 

'!700C 

(A(l000 

<931100 

<130 

(23D 

(·750 

(72 

<SB 

<36 

<79., 

·<5.8/·· 

5)0· 

<72" · · 

(58 

(58 

<170 

(72 

<72 

<7 2 

< 24 D 

(1400 

(141 

<110 

(66 

<15D 

<110 

(66 

2100 

470 

570 

87!l 

19 'J 

(24 (I 

(37D 

<l 2 0 

<120 

<180 



c..... 
I 

.r:-

ENVIRONMENTAL SCIENCE t f~GINCERING 

PROJECT NU~8£R ~3RG1210 
SAHPLrs: SED7 
PJIQJ~rT HANAGEP o~vr HJlfll 

fARA"lfTfOS STOR:.T r 
HOl 
?30000 

SC:OIC 
230001 

'JB/31/83 

SE03 
230003 

FIELD GROUP FRSSl STATUS ts FINAL 

PROJECT NAH[ FRENCH LTD HAZWASTE 
PARA"C:TERS: St05 
FIELD GROUP LEADER RICKFOLKCHCR 

SAMPLE N:IHB[U 
SE04 S£06 SEI~ 
230004 230005 230017 

DATE 4/15/83 4/15/8~ 4/15/83 4/17/113 4/14/83 4/7/83 

ARSENIC,SED CHG/KG- 100~ 
OJIY) 

B[RYLLJUH,SEOCHG/KG• 1013 
OPYI 

CADHIUH,SEO C~G/KG- 102P. 
ORY> 

CHROHIUH,SEO CHG/KG- 1C2q 
OPY> 

COPPER,SEDIHG/KG- 104~ 
OFY) 

"ERCURY,SEOCHGIKG• 71921 
ORY) 

NICKEL,SCD CHG/KG- 1,~a 
ORY> 

LEAO,SEO IHG/KG•OPY), 1052 

SEltNIUH,SEO CHG/KG• 11411 
OPY> 

SILVER,S£0 CHG/KG• 10711 
OPYl 

THALLIUH,SEOCHG/KG- ~44110 
ODY l 

ZINC,SED CHG/KG-ORY) 1~~3 

ANTIHONY,SED CHG/KG- 10911 
OPYl 

1421 1418 1500 940 11~0 1100 

51,6 

7,6 

486 

83 

<0.77 

592 

120 

0,7 

0,3 

< 75.9 

R530 

<150 

5,0 

297 

85 

(0, 71 

533 

0,7 

<67,2 

(130 

3,5 

13,1 

292 

150 

92 

101 

0,6 

0.1 

1070 

(93 

o.s 

0,7 

<O, 1 D 

0,01 

(12,3 

6 

<25 

1,4 

7,3 

13,0 

5 

0,26 

10 

21,5 

0,02 

(19,2 

68 

6,8 

0 • 3 

12 

<0.16 

15 

35.1 

(0,2 

0,02 

< 21. 2 

'J9 

C: "\2 



CtfVJRONllf .. TAL SCIENCE , PIGI NE[A ING 08/31/83 FIELD GROUP FRSSl STATUS IS FINAL 

P'lOJECT NUl"BER 1\3801210 PROJECT NAME FRENCH LTD HAZWASTE 
SA"-F'L!:S: S[05 PARAIIE:TERS: ACIDSO 
DR('J[CT MANAG[P OAV( ML"ELL ~lELO GROUP L~AOER R ICKFOU<EMEP 

SAMPLE N!.IMBER S 
S[Dl $[('10 SE03 SEO'I SE06 SE10 

PAPAMfTfllS STOii ET • noooP :i.'300'11 23000~ 23!1004 230005 23i!0!7 

OAT£ '+/15183 4/15/113 4/15/113 4117183 4114183 417/83 

TIMF: 1421 14111 1500 'H 0 1100 11(!0 

c... P-CHLOP-H-CP.ESOL,SED ~'1455 <:i.'SOO !I <110'!0 <2ill'OOC <2'.' I) <51 (1 (370 
I I.IC: IKG-t:fl Y 

VI 2-CHLO'lOPHENOL,SEO, 345119 <l8!l00 <8MO (150000 < 15 (I <230 <:?70 
UGIK6-0P Y 

2,4-0ICHL 1 PHf.NOL,SEO 34 e,r, 'I <2!,0GO <12000 <211lOOC <211) <330 <390 
UG/KG-DPY 

2,4-0JMET•PHF.NOL,SED 34609 (20000 (90r.O (16000C. <160 (250 (29:l 
UG/KG-OPY 

2,'1-DINIT'PHENOL,SED 3461q <21000 <'JIIJO <170000 < 1 7 iJ (260 (31(! 

ur:IKG-ORY 
4,6-DINIT'CRESOL,SEO 34Ea6 'l (59!11)0 (26000 (480000 (48') <741' (870 

UGIKG-OIIY 
2-NITROPHENOL,SED<UG 3459'1 (34000 <150!10 <:i.'R000C' < 2110 (43(1 (50 0 

/KG-DIIY> 
4-NITROPHENOL,SEO<UG,34649 (48000 <21/JOO <380000 <380 (590 (700 

/KG-DPY> 
PENTACHLPHENOL,SEO 39061 <6ll000 (30000 (550000 <550 (851! <1100 

UC/KG-DRY 
DHENOL,SEOIUG/KG- 34"e,95 (17000 (7000 <130000 (130 <200 (240 

DRYl 
21\16-TRTCHLPHNL;SEO 346 2 'I <3• 000 (150~0 (270000 < 27 0 (410 (490 

UG/KG-ORY 



tnYf~'~fl"EMT AL SCIENCt r. ENG'INEERING l)!'/31/8~ FIELD GROUP FRSSl STATUS IS FINAL 

~j!oJt_CT HUPIBER R3801210 PROJECT NAl"r FRENCH LTD HAZWASTE 
iA'IPLES: SED2 PARA"l(TERS: SEDl 
PROJECT IUNAG(R o .. vc IHZELL FJELD GROUP LEADER R 1 CK FOLK E11ER 

SAMPLE NUNRE~S 
SElll S(!llD SEO::> S((!;! SE04 SE!'6 SE07 SEO!' SE19 St:05 

PARA'IETCRS STllRE'T II 231!D00 231)001 230002 :?~!'".1;)3 230 (104 230005 231)006 230!:07 230 008 230 ')H, 

.DATE 4 /15/83 4/15/1!-3 '1/15/8~ 4/15/P3 '1117/83 'llloll/83 '1/14/83 4/14/83 4 /16/83 4/14/83 

TU(E 1'121 1418 1447 1500 911(' 1100 LHS lHS 16 QO 10 00 

~O).:l{)S u·. WE:T VT> 70318 12.2 14.l 28.2 20.0 82.4 o11s. 1 69 • 2 H,.4 ,1., 55.4 

C.All°ElG"N.i'!P. ~~ SE DC 6/K G- 687 383 4" • 5 3e.4 179 1.35 11.0 s. 40 11.2 16. 2 31.~ .. o-,, YJ . ·• . 

.TOX~fuc;/KG-ORY J 99263 633000 53'5000 2:!-9000 2"1 DOD 71 (I 0 3660n 8630 ol\9600 21500 38000 

c... PH~!_i(p~;·s [DC UG_/KG~ - 32731 31000 2ol\2C D 7980 2 2'100 (299 265 0 (197 'U IU 1S60 
I ·.pRYJ . 

0\ :rot;s"c°D CM_G.IKG:'lllf.:.f°) · ·.:~,.l:Z-.1 10200 7880 31'100 92600 !541 602 209 574 2 060 91'00 

-.-



L, 
I 

-..J 

ENYIRDNHENTAL SCIENCE & ENGINEERING 

PROJfCT NUPIBER A3801210 
SA!!PU:S: SED2 
PROJECT H~NAGER DAV( HI7ELL 

Sf:10 
J' APA'1ETEP.S srnRET • 23rOl7 

DATE 4 /7 /t, 3 

TJI([ 1100 

SOL IDS U VfT VTJ 70~18 46.5 

CARBON,TOC,SCD(G/KG- 687 14.2 
ORY) 

TOX,SCDCUG/KG•ORY> 99263 534 

PHENOLS,SED<UG/KG- 32731 (532 
ORY) 

TOE,SEDCPIG/KG•VET> 99121 1380 

011/31/83 FIELD GPOUP FRSSl STATUS IS FINAL 

PROJECT NAHE FRENCH LTD ~AZVASTE 
PARAHCTERS: SEOl 
FIELD GROUP L[ADER RICKFOLKEMER 

SAMPL~ NUPIBER S 



('1Vll,(IN11l"ITAL sricucr: ,. c•:r; 111c ,:P 1 ••r. -1/11/l''I !\T.lTUS: PRCLIHINA~y -
FROJ(C'.T ~•Vl'&(P 82,22,20 PROJECT Hll'.E fllENCH PHASE 2 
C"JrLO GP'lUP: fP $r 2 PROJE:CT /UhAGER: RICK FOLl<l:14[R :>AR£"(TCPS: All su•rLr.s: ALL FICLO GPOVP Lf:AOER: R.FOLK!:,.CR 

SAl1PL( NUIIBCltS 
SC11 sc12 SCl 3 SC14 SE200 SC15 SC16 Stl7 Stl8 SC19 P ARA11E:TCRS ST~~U • 2?93_00 299JG1 2.9.'l.3 0.2. 299303 299304 299305 - --299306 ,'2.99307 299!&8 2993-89 

OATl:1 
11/21183 11/21/83 11/21/83 11/21/83 11/3D/83 U/25/83 11/25/83 11/25/83 11/25/83 11125/83 

THIE 830 100 0 1100 110D 1453 1130 1100 1020 1010 9'5 

TOE,S(OCIIG/KG•O~Y> 99344 4120 i•noo 106 0 1960 3.1'\. 2660 636 680 13H , 21 
. ' 

CARBON,TOC,SEOCG/KG- 687 4.9.,;,1' 22.3 B.H 2.73 20,.9 · o·.35 • 30.4 36. 4 1805 ,.ss DRY> · 
: 99263 1ox;•s[O(U6/KG•ORY> . 14000· 6100 21100 1600 :_16,0~ .1600' -5400 170D0 250 0 1900 •• • ✓ • . ~: 

SOL ids : l"x VCT VT> 7D318 31.8 37.3 43;,5 68.4 '55.0 as.·6 21.a u.s 45.4 60.1 

ALDRIN1S£DCU6/KG- -39333 
., 

NA ,-NA ... ,NA NA NA NA NA HA NA NA 
:DRYJ ... . 

UtA NA NA H"A NA NA !~~C~A~S~DCVG/KG-DRll .3~~~~ ·.N.~ _:,!lA ·NA' ~~ . -....... 
~BHC,B,sEriCUG/KG~Ot~i 34257 -~' NA f,· NA ·:NA H:,, NA NA NA IU 

t ... • .. ! . , . 
I w.M, o, s·co, uc1K G·-oRY_> 34262 :.~.f... 

. .... 
t(A N.A NA ,NA ~ ~~ 'NA·; NA. ··.-H"~ NA -: : : ,: . 

~ 
: 

"8HC,"G1LiNDANE:>SEO 39783 NA NA ':°NA NA N'A NA NA HA" NA NA 
·' VG/KG-ORY : 1:·. 

CHLORDAH(,SCDCUG/KG-.39351 "NA -HA ~-,. HA ·H-,. NA NA HA HA HA 
. OPT> . -·~ 

DOD,PP 1 ,S[OCUGIKG- 39311 NA NA NA NA 0 NA NA NA NA IC A 

ORYI 
DOE,PP•,SED IUG/KG- 39321 NA NA NA NA NA NA HA NA NA ~A 

ORY> 
DDT,PP',S(DIUG/KG- 39301 NA NA NA NA NA NA NA NA NA NA 

ORY> 
DI(LORJN,S[DIUG/KG- 39383 NA NA NA NA NA NA NA NA NA 1\IA 

DRY> 
ENDOSVLFAN,A,S(OIUG/ .3'136'1 NA NA NA NA NA NA HA NA NA HA 

l<C-l}PY) 
[NOOSULFAN,0,SEOIUG/ 311359 NA ~A NA NA MA NA NA 'U NA I( A 

KG•()PYl 
[IIOt'SIJL"AN SIILF•~EO, 3'1 !511 Pl A ,,,,. NA ra NA NA HA NA NA NA 

J!r./Y.(,-l"'l\Y 7 
NA •u ~IIOPJ~J,C:f.[.(IJt;/Y(,• 3 9 3? 3 rf A II 4 '-14 1-l 4 1/f. NA NA NA 

Or>Y J I 
NA /'II NA 

>1 (PT AC I' L (\ II , :<: r () IP C. I Y G 3 <;4 I 3 ,11- IIA NA II A NA NA NA 
-l•Jl y) 

Hf~TACHLO~ tl'OY ,r.[n 3'3 4 23 Nt. IIA NA HA NA NI- NA NA II A II A 

pr./)((. -nn y 



c.... 
I 

\0 

1-'P.C:,l[CT "l'"P.!°~ r,;:,.c,•21i 
c1,LO Ci"Olrr: rp,:r-;>. 
f-ARHl[TlRS: ALL SA"l'LC~: ALL 

PROJCCT NAK~ rR(NCH PHAS( 2 
PROJCCT NANAGf~: RICK FOLKC"(R 
FICLO GPOUP L(AO(R: ReFOLK[N(R 

DAR A~(T (RS 

bATc 

TI I'( 

STl'\R(T D 

TOXAPH(NE,SEO<UG/KG- 39403 
OR Tl 

(NORIN ALD.,SEOCUG/ 34369 
·· KG-ORY> 

PC8-1016<UG/KG-Ol 39514 

PC8-1260(UG/KG-Ol 39511 
;: -;.;:. :_ ; '. 

ACROLEIN,SEOCUG/KG- 34213 
. . .. ORY>_: .. 

ACRTLONITRILE,SEDIUG 342\8 
. ·'(KG-ORTl !~~. 

BENZtNEt!ED<°UG/KG- .. 342·37. 

~mfPftr~ttl~tt_li~~~,- -34416 
,,-G•DR T)." 1 -~-

lUlOlifeiD I CHLORON ETHANE 34330 
. ' .. -~ · SD,UG/KG-0 . 
,8R0ft0FORl1 t S CD< UG/K G-,.-~4~ .. 0 

DRT> 
CARBON TETRACHLORIDE 34299 

SOCUG/KG-0 
CHLOROBENZENE,SEDIUG 34304 

/KG-DPT) 
CHLOROETHANE,SEO<UG/ ~4314 

KG •ORY l 
2-CHL'CTHYLYINLETHER 34579 

S0,UG/KG-D 
CHLOROFORH,SEO<UG/ 3431A 

KG-ORYl 
CHLOROMfTHtNr.sr.o<u~ ~q~Ll 

/ICG-OPYl 
OIRPO~OCHLn~nMfTHAN[ !~309 

~(',llr,/IC(;-r, 

OICHL'rlFLUO"~[THA~r 3 4 33• 
~n.l'r.n<r,-P 

ldDJCl-'L'!'.TIIAllr",<;f:C, 34•99 
llr,/1' r,-['P y 

l,2-0JCHL0P~[TPt~t, 3153~ 
S~,l!C./l'f.-[' 

SE 11 
299300 

SE12 
<'99301 

H13 
299302 

SAl'IPL( NUNl'(A S 
S(14 St200 SE15 
299303 299304 299305 

SE:16 
299306 

SE17 
299307 

SC18 
29930P. 

S(19 
299309 

11/21/83 11/21/83 11/21/83 11/21/83 11/30/83 11/25/83 11/25/83 11/25/83 11/25/83 11/25/93 

830 1000 1100 1100 1~53 1130 1100 1020 1010 945 

NA 

NA 

35 0 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.2 4 h~~-o 
,94.ci 

H·A•-· 

NA· 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

250 

\12_0. 

··.'NA· 

NA 
·;·· .. 
NA 

'_N_A.-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I\IA 

NA 

NA 

NA 

:-<l 00 D 

·no· 

<i°lO .. :: .. 

(85 

<110 

<27 

<120 

(70 

('12 

<f. G 

<73 

< r,5 

NA 

NA 

21._pi 
. ::H4• 

· NA: ., 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Nt 

NA 

<2.so 

<2.5 

c;;n··, 

:·<~9D 

(78 

<13 D 

<lRO 

(43 

<200 

<120 

<66 

<11:l 

NA 

NA. 

<92eG 

1_7. 0 

qlQ.1t. 

· <-~~-o-~r 
.. "'~n· 

(400 

< 18 C 

(280 

090 

(94 

<150 

(230 

(250 

000 

(250 

NA 

NA 

390 

42. 0 

,, ""'' 
NA 

NA 

NA 

NA 

NA 

IIA 

NA 

NA 

NA 

NA 

Ht 

HA 

.12. 0 

(1500 

(1500 

(27 

< 1fo 

(69 

<110 

(37 

<lBO 

(9! 

(59 

(90 

(97 

<12( 

IIA 

11. Q 

11A 

IIA 

IU 

HA 

HA 

Hl 

HA 

HA 

IU 

NA 

VA 

/'I& 

NA 



(NV I PCN"4( NT AL SC I r.11r!: ,. f''C. I '1f"(P )'•r. ,l/11/1•- srnus: Pkfl ll'IINAOY 

r>POJ(CT NU,.l'!:11 ,..,~2~'12,, "ROJCCT NU,( FP.C~Ct1 Pt4AS£ 2 FI !:LO CiP OIJP: rp~ r. 2 DROJCCT IUN&GCR: RICK F(ILK(l'CR PARA14ET(IIS: All .~ A~r>L CS: ALL F ICLD GROUP LEADCR: R.FOLKCl'ICR 

SUIF'LC NU,.B(RS 
sc11 sr12 S(J 3 SCJII SE:200 S£15 SE16 $(17 SE18 SC19 iPARAl'l(TCP.S STORCT • 299300 2~9301 299302 2~9303 29930'1 299305 299306 299307 2993C8 299309 

OAT[ 11/21/83 11/21/83 11/21/83 11/21/83 11/30/83 11/25/83 11/25/83 11125/83 11/25/83 11125/!ll 

TlMC 830 1000 1100 1100 1453 1130 1100 1020 1010 9'5 
1 , 1 oiCHL•tTHENC,SCO 3'1511-\ NA NA NA 

UG/KG•ORY 
(81 HA <HO (290 HA (120 lfA 

T-1,2-DICHLOROCTHENC 345'19 NA NA NA <71 
·l ,s,.SD,tUG/KG•O 

NA (12 0 (250 lfA ( 10 C NA 

1,2-orc~LOlqPROPAHE, 345H HA NA •NA <"1 NA <67 <150 NA (59 HA I: :·:so·,UG/KG-D 
c1s-1,3~DICH'PROPCNC 34702 NA NA NA (63 NA (10 0 (230 NA (89 NA ' ~~~-.$D\'VG/KG'•D :~:·, 

:<\30:. ETtiTLlf . t~~H¥E~JU~i ~-~3f4 NA: NA NA 200, . :-NA (110 NA ·(90 ,u •. · f;-.t ip;G.;.D(l"Yj.:'··.; 
RETHYl.i;:'NE ~ c·ii~~~ .:, st:(?; -n,.2.i._ NA. NA NA (70 NA" <110 <20· NA <100 ICA : ' : .•~/.fHJGI~ ~;-DR Yl,'.°;:f .. .. ... 
1,1,2~2~T[T 1 CH'ETHAN 3'15~9 NA NA NA · <33 NA (51 (120 NA ('15 !'IA :..... SD,UG/KG-D 

I Tcr,t•ETHl[NE,SED ' 3'478 NA NA NA <130 NA (19D (o\20" NA <170 IU 
0 UG/KG-DRT 

1,~,l~TRICH~•ETHANC, 34509 NA NA NA (80 NA· (130 (290 NA (120 NA .. S D~UG/KG-0 
:~.A. },1,2-!RfCHL•CTHAHC, .H514 NA HA NA (67 N·A (110 (230. <,r HA· 

SO,UG/KG-0 
TRICHLOROETHCNE,SED 344~7 NA HA NA <77 NA <12D (260 NA <110 NA 

UG/KG-DRY 
TRICHLOROFLUOROKETH, 3'1-\'Jl NA NA NA (90 NA <140 (300 NA (120 NA 

SD,UG/KG-1) 
TOLUCNE,SEDIUG/Kr.- 34483 NA NA NA 37 NA <51 <120 NA (45 l'CA 

OR'l'J 
VINYL C HL OR ? DC , S ED JHqs NA NA NA (75 NA <15 0 < 32D NA <130 IU 

UGIKG-DP. Y 
T-1,J-DlCH'PROPf.NE, 3Hi97 NA NA NA (2(1 NA (44 (97 HA <39 NJ. 

SO,IJr./lCG-0 
BtSl?-Ct<L[THYLl(lH(R 3~2H Nlo <noo NI- ('I,) <H <'.?.7 < 39 0 NA <5S NA 

~O,IIC/Kr--(' 
1, 3-r, I Cl-!LC.(lll!"M(, sec J ~ ~, '] ~IA <2300 ~• A (4' <~O <JO <"10 ,VA (60 HI 

lJr./K(;-f)PY 

l ,~-fllCIIU•O,ilf''[,HD J~5T4 NA , <2200 l:t (6 0 ('t·e. <27 < 3q I) llA <5~ NA 
Ut;/Y(--l")PY 

1 • 2 -c., 1 c t<L R r 11, z c ••[. sr. r l~5l9 MA <2'400 NA (A~ ·CS I 01 < 43/J ll A < !, \ NA 
IJ(,/1' G-!'P Y 

~(X~CML'fl~A~r.srr 
3 __ 3')Cj 

NA < 'I JO 0 NA <i~ <'H <::,4 <780 ·u C 120 NA 

11r: 111 r.-nr: v 



c.... 
I 

~1/ll/A4 STATUS: PRrLIIIINA•T 

PP.OJC:.t l Nll"P.f II P2'122'H 
~lrLD GR~UP: FP.Sf2 
PARAll(l(PS: /.LL ~A"l'trs: llll 

PROJCCT NAM[ FP.(NCH PHAS( 2 
PROJECT "ANAr.CR: RJCK F0lK(~(R 
FJ[L0 GR0UF LEADER: R.F~LKC~(R 

,PARAK(TCRS STORtT I 
' 

DATE: 

TJrl(· 

BISC2~CHlCTH.OXJ"THAH 3'12~1 
SO,UG/KG-0 . 

_a-~s -~-~~:.:~--l ;~~-5~~§f ·.~~-~116 
NtTROBtHZEHt;~ED<UG/-3~450 

.. •· K G-0 RT J ·,; 

1,2-DIPH•~TQ~~z.,sco-~~3,9 
~ : .... . ;:1. U~(J(_G-.O!\-,\.. • .. 

N-N·n~_OSQ ~l."°t=f!1T[t~ll'ti\lb41. · 
. ,.: . .-,:·,· ~'-,so,UG/KG.•O. . 

N-NIT~os.oQ~N.iP~i>P,,sQ: :._3;_~·31_ . 
• fUGl'KG-DRT,Y-

1,·2, 4•T R1.CHL •BENZE.NC,. 3~·5·54 ~:. 
. SO,UG/KG-D: . • 

HEJC ACHlBUT ADI ENE,S£[) ;39705 
UG/KG-DRT. : 

II APHTHAU:N E, S ED lUGt-iJ.i.;544.4 5 

IS0PHORON~~1¥~1tG ✓ KG ~4~;1 
-ORT> 

HEXACHlCYCLOPENT,S(D 34389 
UG/KG-DRY 

2•CHLNAPHTHAL(NE,S[O 345A4 
UG/KG·ORY 

AC[NAPHTHYL(NE,SED 342~3 
UG/KG-0R'T 

AC(NAPHTHENE,SE0 342DA 
Ut;;/KG-0P. Y 

2,6•0NT,S[DfUr,/KG• 3~~29 
l'P 'Tl 

2,•-nr1T,'i(0fll(:/Kt;- ~•6!• 
QPY) 

,1 •NIT I! 0 S t'I n IP t< ( IJ Yl /,"', -~ ~ ~ f 6 
so,11r.1.-r.-~ 

~fYiCLll~[NZrNr,,rn 39701 
11r,1<e,-r,i:v 

- • 11 q' H N l f' t< N l r T H ( F ,· '4 f. ~ r 
~l\,11r.1.,.r.-!" 

U I,.: I II Y l f- t- ll· ! L n Tr , 'q ~ ~ -
"r,1•(,/Yr-r· 

S(ll 
299300 

SE:12 
· 2'19301 

SED 
2993D2 

SA"PLC NU"BERS 
SE14 SE:200 St\5 
299303 299304 2~93D5 

SCH 
299306 

stn 
2'9307 

S[l8 
299308 

sci, 
299309 

11/21/83 11/21/83 11/21/83 11/21/83 11/30/83 11/25/83 11/25/83 11/25/83 11/25/83 11/25/93 

8 3 0 10 D O 11 D O 11 D ·o 1 4 5 3 113 0 11 0 0 1 0 2 0 1 0 1 0 H 5 

NA <11000 

NA <11D0D 
I~ : .,. ~:A -~(2200 

,.-11.~ . . ; (89 o .. 

::ffj,:, :._; :·)<9700. . . . . · .. 
NA· ·c11000. 

.-➔~:{· 
NA ·' <3300 

NA 160000 

NA <1200 

NA (4900 

NA <160() 

NA 17000 

NA 270D0 

NA (S4no 

NA (2~00 

ra 

(1300 

NA 

-i:- · 
NA 

·•io:," 

NA 

NA 

NA 

NA 

NA 

NA 

f!,. 

fl A 

<20D 

<200 

::-,.<17, 

..::,<~,00' 

··c200· . . : 

: (59' 

<120 

···_\80 

·(22 

(88 

<28 

1'10 

19 0 

<l 00 

(69 

290 

(220 

'<220 

·,(46" 

_. ·~_1.]-.• 

(22il 
•,• . 

'$:~?.oi. 

<61i·. 

<.H 
.:'(26 

<110 

<33 

(2 0 

(31 

(12() 

., 
(50 

.(8 Ii 

<2iJ 

(130 

(130 

(27 

(13 0 

(40 

<76 

22 

<16 

(60 

(20 

<12 

(68.0 

(48 

(51 

<17 

(1900 

(19 0 0 

(3') 0 

~17 ~ 

·<lBDQ· 

·(19_0~ 

<6D 0 

(1100 

(HD 

(880 

(270 

<160 

070 

< 24 0 0 

(23 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(27 0 

< 27 0 

<270 

(270 

(84 

(20 

<31 

(130 

(40 

(14C 

< 110 

/U 

IU 

NA 

NA 

IU 

·,u 

IU 

NA 

NA 

/IA 

Nl 

NA 



c.... 
I .... 

N 

PROJf"CT ~;tll'~rf 0 ;'1i<"'12C. 
FlrLC GPnup: rP~r, 

~TATUS: ~R[LIHIHARY 

CARA"(T(PS: tlL ~Af'PL[!:! ALL 

PRuJf.CT HA~~ FRCNCH PHASC 2 
PROJECT HAhAGCR: RICK FOLK(H[R 
Fl(LC G0 0UP LtADCP: P.FOLK(H(R 

PARAH[T[RS 

QATC 

STtJRf.T • 

TI ICE' 

DICTHYL PHTHALAT(, 34339 
SD,UG/KG•O 

OI•N•BUTYL PHTHALATC 39112 
SD,UG/KG•O 

BUTYL BCN.PHTHALATC 3~295 
SD,UG/KG•O 

8ISC2•ETHTLHEX>PHTH, 39102 
S0,UC:i/tt;G•0 

DI•H•OCTYL.PHTHALATE 34599·- · 
$0,U(i/KG-D 

PHENAHTHR[N£1SrDCUG/ 3H6' 
l(G•ORYI. 

ANTHRACEN[,SEOCUG/KG 3422S 
•DRY I _ , , 

Fi.UORAN'T"tlfk"~•~ti:icus,. 34379 
• .:-• :,f'1tti:O:-pi(Y> · 
PYR£NC,sto~ti6~KG- 34472 

. _{-DRY>\":. 
·B£NZIDINE~S£DCUG/KG- 39121 

ORY> 
CHRYS[HCtSEDCU6/KG• 34323 

QRYl 
BENZOCA)ANTHRAC[HC, 34529 

SD,UG/KG•O 
3,3-DICHLB[NZIOINE, 34634 

SO,UG/KG-0 
BCNZOIBlFLUORAH,SCOC 34233 

ur./KG•ORYl 
BCNZOIKlFLUORAN,SCO 34245 

UG/KG•ORY ~ 

~ENZOIAl 0 YPfNC,S(O J-?50 
11r./KG·Ol'Y 

INO('Hlll,2,!·CP.lf·yP., ~~-or, 
sr.,11G/1Cf,-r'! 

Ol!l('IZO!A,l')ANlltF~, ~ 1,SS? 
C:(',llG/Kr.-p 

ll(IIZQlqf!)l'f.<'Yll~'!:, 3qS;>1t 
~O,IIG/OC[-.-(l 

?d,7,11-TC:uf!,S(flCIIG/ 3"~71! 
If. r,. r, ll l l 

S( 11 
299300 

sci 2 
299301 

SE 13 
299302 

SA11F'LC NVHBEA S 
SC14 SC20D SC15 
2~9303 299304 299305 

SE16 
299306 

SC17 
299307 

$[16 

29'30B 
s E 19 
2':1 ':llO'J 

11/21/83 11/21/83 11/21/B3 11/21/83 11/30/83 Jl/25/83 11/25/83 11/25/83 ll/25/83 ll/25/93 

B30 1000 1100 1100 1453 1130 1100 1020 1010 9\5 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

HA 

HA 

10 

NA 

NA 

<1100" 

(650: 

<1400 .-. 

<1100 

< ·i~<_Gi~l 
91 OD o:. 
;··.·.--~·-]../;. 
·-·940'0': 

:2100{ 

18 DO 0 

, (30_00 

2500 

(3500 

(1200 

(1200 

<1700 

<2~0C 

<3000 

<'2,. 0 0 

,: 21 o o a 

NA 

NA 

HA 

NA 

NA. 

NA' 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<20 

<12 

<27 

8900 

<12 

510 

94 

. q~_if 
450 

. . ,,• 

(53 

. 70 

260 

(65 

200 

<22 

<31 

CPO 

<22 

~180 

(31 

440 

<28 

65 

25 

29 

<62 

150 

<5D 

<77 

<26 

<26 

(37 

(50 

<51 

<13 

<18 

~10 

~-,.~.-
<17 

·<16 

<13 

<13 

<37 

(16 

<16 

<16 

<22 

no 

07 

01 

(190' 

(121! 

~3~_ 

t~~.J 
-<~~:~ 

.-··<2"1'0.\ 

"<19 0 

(5511 

(210 

(410 

(21') 

< 210 

ODO 

(410 

(550 

<•30 

OHO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<2 7 

<18 

'. (31 

ea' 

l O 0 

<78 

<31 

(60 

(93 

<31 

<31 

<78 

(64 

'U 

IU 

HA 

HA 

'CA 

HA 

NA 

'I A 

MA 



'--< 
I ,..... 

.... , 

rROJ[CT ~U~brP f~'12~~2L 
rJ[LO GROUP: rP~~~ 

PlP,I.MCTCP.S: ALL ~AI-H"LfS: tLL 

PARAHETE:RS 
; 

STI\Rf.T a 
SEll 
299300 

SE12 
2'J9301 

-;, l / J I / P. 'I-· - - --- - ~TA TUS: PRCL IHINAltY -------· 

PROJECT NA~t ~RE»CH PHAS[ 2 
PROJECT MANAGER: PICK FOLKf~{R 
Fl[Ln GROUP L~ADER: R.rOLKtMER 

SC13 
299302 

SAMPLE: NUHBCRS 
SEl'I sc·200 S(15 
299303 299304 299305 

SE16 
299306 

S£17 
299307 

SE18 
29,HS 

SE:19 
29'30, 

OATC 

T 1 I(( 

11/21/83 11/21/83 ·11/21/83 11/21/83 11/30/83 11/25/83 11/25/83 11/25/83 \1/25/83 11/25/93 

FLUOR(N(,S[DCUG/KG• 343R4 
ORY) 

4-CHLPHYLPH[HYL(THCR 34644 
.• ,. SO,UG/KG•D 

P~CHLOR•tl-CRESo(;sco.34455 
UG/KG•ORY 

2.•CHLOR OPHENOL, S(D, .. ·.34589 
. .' ,· UG/KG_-D~.l-;·_ ~· .. _ 
2,i:4 -:DI CHL •PH( ~OL't sroJ;H:6.D .... · 
. ;··~ ·: · · UG1KG•ORY· 
2 ~4~Dt"ET~PHENOl.;•·S(O·f3f609. 

.•.• Y~/KG.-OR,Y ,,. 
2,4-0l"IT•PHENOL~SED 34619 

•;;,UG/KG·DRY : .. ;. .·, 
·.f~·6·;.;:o H1'tt .• cRtsoc':s co H66 0 
·•.i. ··-i:., ,.:.~; UG/KG•ORY 
• . !" :1.. .. - •. 
2-NITROPHEHOL,S(OCUG 34594 

· ';,: ~:,-. /K G•OR 'I') 

4-NITROPHENOLtSE:DIUG 34649 
, /KG•OIIY) 

P(HTACHLPHENOL,S(O ~9061 
UG/KG-ORr 

PHCNOL,S(OCUG/KG• 34695 
ORY) 

2,,,6-TRlCHLPHNL,SCD 34624 
UG/KG•ORr 

1131', 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

1 DO 0 

5'JDO D 

(4100 

NA 

NA 

HA 

, .. NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

1100 

NA 

NA 

-HA 

HA 

NA 

NA 

NA 

NA 

NA 

1100 

250 

<H 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

1'153 

(33 

(88 
·: .. • 
·NA 

:~A 

'.N'.A 

N,· 
NA 

NA 

NA 

NA 

NA 

HA 

NA 

1130 

<20 

<51 

(45 

<36 

·<3T 

·<1-10· 

<60 

(83 

<13D 

85 

1100 

<27.D 

<HO 

NA 

NA'·· .. 
1i: 

NA 

NA 

., NA 

· NA 

NA 

NA 

NA 

1020 

HA 

NA 

NA 

NA 

HA 

HA 

HA 

HA 

1010 

<4 D 

<q_o. 

(93 

~67 

(97 

(73 

<13D 

· < 18 0 

<270 

(60 

<13D 

JU 

IU 

HA 

NA 

NA 



Lo 
I -b 

~PnJrcr ~u~pro Fl4iZ•2t 
Fl£.LO GPOUr>: F~~t::2 
PJPA~(TCPS: ALL SA~PL(S: ALL 

PR~Jf.CT NAK: FR(NCH l"~AS[ ? 
PROJECT MANAGER: RICK FOLKf.u(R 
Fl[LD Goour- LCADCR: R.FOLK~"CR 

STrRf.T I 

OU[ 

TOE,SED(l1G/KG-DRYJ ~9344 

CARBON,TOC,SCD(G/KG- 687 
ORT> 

TO~,SCO<VG/K6-0RYJ 99263 

SOLIDS (% VET VT> 70318 

ALORIN~S(O(UG/KG- 39353 
ORT): 

BHC,A,SEOCUG/KG-ORY) 39076 
:' ... 

8HC,B,SEOCUG/K6-0RY; 34257 

BHC,DiS~IHU.~/~C~O-RTJ 34262 

BHC,61LINDANCJS(D 39783 
UG/KG-DRY 

CHLORDAH(.SCOIUG/XG- 39351 
ORT l 

DDOoPP 0 ,SCOtUGIKG- 39311 
ORTl 

00[,PP•.sco (UG/KG- 39321 
OR Tl 

OOT,PP 0 ,SCOIUG/KG- 39301 
ORTJ 

OICLDRIN,SCOIUG/KG- 39~83 
ORT> 

CNOOSULFAN,A,S[OIUG/ 343~4 
KG-ORYI 

rNO~SULFAN,0,SfO<UG/ 34359 
KG-OIIYJ 

(NOOSULrAN ~ULF,~(O, 3435 4 

ur./1( C-DP v 
[ND~JN,,[OIUG/r~- ~9393 

OP.Y l 
H'"I' TeCHL(IP I sr:n (11('/l-'r, J?41 ~ 

-nFYI 
H[PTA(PL()D :Prr,qr. 39'(?3 

1_1r./t<G-nc • 

SE20 
299310 

sr:21 
299311 

$Al1PLC f4U1'18C0S 
SC2~ SC24 SC2S 
2~9313 299314 299315 

SC26 
2Cf93H, 

S(27 
299317 

Sl:29 
29 9J 19 

11/30/83 11/50/83 11120/B3 11125/83 11/25/B3 11/24/83 11/24/83 11/27/83 11/27/83 11/20/!3 

1453 1700 1045 1415 1440 1045 1145 1440 1400 1445 

568 

14o2 

2000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

lit 

llf. 

410 

13.3 

750 · 

NA 

NA 

NA 

'NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IIA 

HA 

( 242 

13.0 

'JlO 

38.7 

'·. <25.0 

<11.0 

<22.0· 

(22 

(330 

<82 

<"O 

<290 

(')0 

00 

824 

58.0 

NA 

NA 

NA 

;l'f,I\ 

'NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1310 

4 • 7 0 

770 

62o4 

NA 

NA 

10.\ 

nA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N t. 

IH 

30300 

115 

110000 

24.2 

(39.0 

<26.0 

(36 

(530 

(130 

(64 

(460 

<79 

(71 

<120 

68900 

66e6 

!>1000 

38•1 

<25.o 

<11.0 

<23.11 

(23 

<340. 

(83 

(41 

(290 

(50 

(4S 

(7f, 

(92 

341 

11.8 

2!>0 0 

4 4. 0 

NA 

HA 

NA 

HA 

NA 

IU 

NA 

NA 

NA 

NA 

NA 

1130 

NA 

NA 

NA 

'NA 

HA 

Hlo 

NA 

NA' 

NA 

NA 

NA 

NA 

NJ 

Nl 

28 DC 

'f A 

"" 
HA 

,u 

-NA 

.'f A 

,'fA 

'0. 



L, 

I 

V, 

PPOJ[CT mu,[!f.D 1'2'122'12~ 
rir.to r,Dnc~: FPS[2 

.• l / l 11 P 'I 

?ARAH[T(RS: ~LL SA~~Lrs: aLL 

PROJECT NA~r rP[NCH PHAS( 2 
PROJECT KANAGEk: RICK ~OLK[H[R 
FICLO GPOUP LEAD[R: R.FOLK[HCR 

P,ARAH(T(RS 

OATC 

STnR(T • 

TOXAPHENC,StO(UGIKG- 39403 
ORY) 

[NORIN Aeb.-,~EDCUG/_ 3'1369 
. ·KC:.-ORY> · 

PCB-1016CUG/KG-D> 39514 

PCB-1260CUG/KG-D) 39511 

~CROL(lN,S(O(UG/KG~' 3~213 
ORYJ. ' 

ACRYLONITRILCtSCDIUG 34218 
. /KG-ORY> .. 

BtNZEHC~StOIUG/KG- 34237 
ORY> 

8ROKOKCTHANE,SEDIUG/ 34416 
!(G-DRY> 

BROKODICHLOROHCTHANE 3'133D 
SO,UG/KG-0 

BROKOFORK,St0CU6/KG- 342~0 
DRY> 

CARBON TETRACHLORIDC 342~9 
SD CUG/KG-0 

CHLOROBCNZENE,SCDIUG 3~304 
/KG-DP.YI 

CHLORO[THANt,SCOCUG/ 3'1314 
KG-ORY> 

2-CHL"[THYLYINL(THCR 34579 
SO,UG/Kt;-O 

CHLOROFOPK,S(OIUG/ ~'131~ 
l((;-OP Y l 

C:HLQ:{OJo',[T..-A•;<",S(l!IIJG 3'4421 
/l(r.-nnTl 

o I C'?. o,.. o c II L ,.. '- o •· r T ti i r: [ :'I" !. • 9 
~r,,11r,/~E-I" 

[I ICHL •r,1rt11:,•l'l'Tt,MJ( }•!,~ti 

~r • 11/:/"G·C' 
l , l r: I Ct- L ' F T I•! t; r • ~- [ C· , 3 ~ ~ 9 9 

1•r , ... r.-r·n y 
1,;--nJC1-<Lu'·"-r.T1;1:,r • l~'>!" 

r- " • I• r. I v (~ - f• 

SC20 
29931D 

SC21 · 
29'1311 

SE22 
299312 

SAKPLE N1JHBC1' S 
SE23 SC2'1 ~C25 
2'19313 299314 2~9315 

SE:26 
291)316 

S[27 
299317 

SC28 
299318 

SEH 
299319 

11/~0l83 ll/30/A3 11/20/83 11/25/83 11/25/83 11/24/83 11/24/8~ 11/27/83 11/27/85 11/2G/83 

H53 1700 1045 1'115 14110 10'15 1145 lHO 1'100 '1'45 

NA 

NA 

16.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

,,,. 
r11i 

.. ,. 

NA 

NA 

<3.70 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'-IA 

'IA 

<2300 

NA 

NA 

9900 

(1900 

(160 

(65 

(140 

(150 

(180 

<110 

(62 

(97 

<110 

(160 

<52 

(]DO 

NA 

NA 

·8. 0 

(670 

(670 

(10 

(56 

<23 

•<47 

(51 

<22 

< 1 8 

05 

NA 

NA 

300 

22.0 

(3600 

(154 

NA 

NA <150000 

NA <150000 

NA 27000D 

N~ <15000 

NA <&400 

NA <12000 

NA <11000 

NA (15000 

NA (9500 

NA 230000 

NA." <11000 

~I A ~ ')0 0 0 

Nf. ~~0000 

<230~ 

(98 

NA 

NA 

< 27 0 D 0 

< 27 DOD 

120000 

(220 Ci 

(890 

~1900 

(2000 

3000 

(250(' 

(1600 

55000 

< 1 'I !l C 

(1500 

<220 O 

! !\ 00 il 0 

NA 

<'I 5. 0 

460 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I\IA 

NA 

NA 

Ill 

NA 

120 

21.0 

NA 

NA 

Nl 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(82.0 

(1800 

(18 00 

<27 

< 1 5 0 

(!, 1 

<130 

<170 

< 110 

(58 

02 

< I l 0 

<lHl 



r. NV I ;>t1~1"lfNT IL H!':tll'.!: \ [M,:: J flll" ro 1 ,_.r, ·, 11111 ~, STATUS: Pfi.Ell~INADY 

1-~0J(CT IHJP" F;(II 1',2•22'12, J'ROJCCT '""( f"D(NCH PHA~[ 2 
'"I CLO r.Pnur: FP<:f? PROJ(CT l'llNAGCR:. RICK FOLKC~(R 
l>ARA"'(Jr11s: ~LL '.A"PLrS: All FI CL 0 GIIOUP Lt AO(R: R.FOLKCH(R 

SAMPL( NUNBCRS 
St20 SE21 SC22 SC23 S£24 SC25 SE26 st27 SE:28 s c2, 

:>ARA'1(T(IIS STt:'RE:T I 2'.19310 2 99311 2'J'J312 299313 29931'\ 299315 29'J316 2'J'J317 2'Jc:>31P 2,,n, 

;OAT ( 11/30/83 11/30/1\5 11/20/83 11125183 11125/.83 11/24/83 11/24 /83 11/27/l'3 11/27183 11/20/93 

TIHC 1 .. 53 1700 1045 1"15 1440 10'15 11 .. 5 1440 111 00 14 "5 

l ,1 OICHL'CTHCNC,SCO 3-.504 NA NA <120 (41 NA <11000 1800 NA ~l <11 0 
UG/KG-ORY 

T-1,2-DJCHLOROETHCNC 3'154 c;> NA NA <110 ·.(37 NA 770 00 2CO ODO NA NA (100 
SD,UG/KG-0 

1,2-DICHLOROPROPANC, 34544 NA NA (·65 :23 NA· (5300 100000 HA NA (!,l 
SD,UG/KG•O ... 

CIS-l,3•DICH'PROPCNC 3'\702 NA NA (110 (36 .NA· (830_D: (1400 NA NA <9' 
SO,U6/KG•D, 

CTHYLBCNZCNC,SCOCUG/ HJH NA NA (87 <31 NA 87000 39 ODO NA NA <!l2 
KG-DRY> 

1'ETH_Y.LENC "CHLOR.,:SEO 34426 HA NA <110 'HOO NA (8800. 170000 HA ,,.. <97 
UGIKG•DRJ' 

1,1,2,2~TET•CH•CTHAN 34519 'NA HA (56 <20 NA (5600 (770 NA NA (53 
L. . SD,UGIK6•0 
I T trcL • CTHLC:NC:, sto." 341478 NA NA <180. (61 Hf 12 00 0 0 6000 NA NA <17 0 
u' UG/KG-ORY 

1,1,1-TR~CHL•CTHANE, 345(19 NA NA <110 <.39 NA <11000 <1500 NA NA (llO 
S0,UG/KG-0 

1,1,2-TRICHL•CTHANE, 3-\ 51-\ NA HA .(120 ("10 NA <11000 55000 NA NA (110 
SD,UG/KG·D 

TRICHLORO(TH(NE,SEO 3~'187 NA NA <120 (39 NA 48000 16 00 0 NA HI. <l 1 0 
UG/KG-ORY 

TRICHLOROFLUOROMCTH, 341q1 NA NA <160 (5'1 NA <12000 (2200 NA NA (1-5 0 

SC',UG/KG•O 
TOLUC:NC,S(O!UG/KG- 3'1'11\3 NA NA <~7 (17 NA 170000 87 00D NA NA (4 4 

ORY> 
VINYL CHLORtor,sro 3·'1495 NA 10, <120 ('10 HA 13000 6'JO OD NA NA < 1 l 0 

IJ(;/KG-ORY 
T-1,~-0ICH•PP.OP[N[, :H,;q7 NA NA ('l'I (16 NA 0500 nor. ~A NA (4 2 

SO ,lJG /K G•D 
SISl?-~HL[T"YL>ETHEP 3'127(: (4 8 'I A (130 ( ~!\ 0 NA <13;:'~C <!70~ C':!JO ( 2!\C <HO 

sr ,I.1r,1icr.-£l 
< 7 ':, t 1. ~-rn Ci<LOC•:1°:r, sen l~Sb~ <52 1-1 A ( I 3!l 070 ta-. <l'IC-Jr. <~ t' !! 0 < ~20 < 2S 0 

1~r /Kr,-npy 

1 .~-"lC1<LCC~1r~r,srr >" ':, 1 ~ <'18 ti A < l :!IO <.35 (.I MA <t~:~1: 07~0 000 (750 (6~0 

11r /Kr -OFll 

1,2-!::>ICl•Ll'f!.7:t r .~[[' J ~ ~ !>'9 <S~ ll A <I 40 08C NA <1sor. ,. 0 0 0 < ~ 50 <2SO (7H 

ll r. I I\ r - fl R ~ 

~(7AC"L" 0 Tkl~r.~[O !>, 39 ') < <j (, IH 050 <(,DO NA <U,OOQ "71~0 ( 5c !1 c,1c ( 1 \ 
tJr,/l(G-r>" y 



( ~ V IF ., r. t' C:1 T IL f.r1r,,rr ~ :-••r. J "•~,:P I L•r; ·I/ I 11" II <: TA TUS: PIHL IPHNHY 

.-~:-J".Cl t,;l"f-" ~•I" D ,. :·It::.;:" 2 ,, PRl)JCCT tU. I•~ r P Ct1C11 PHASC 2 
r- J fl O (,Dl')t)f·; F J:' !'r i Pi<OJ!:CT "Ara r.r R: R(CK FOLK[M(R 
;•tfi~:~[1(11!.! lll i·. A" PL ( !': ~LL Fl~LO GPQUr LfAOCP: RofOLKi.M(A 

SAMPLE 111:Jl'IO(II S 
S(U SE:21 SC22 sr2~ SC 2 ff S£25 SC26 S C27 S[28 SC 29 

DAflA"!CT(DS ST"RrT • 299310 299311 29?312 2~9313 2993lff 2'39315 299316 2 99317 29931P. 2'J9ll9 

bATC 11/:'0/83 11/30/83 11/20/8~- 11/25/83 11/25/8~ 11/2'183 11/2'1/83 11/27/83 11/27/83 11/20/83 

TIii[ 1453 1700 10'15 1'115 1440 1045 1145 14 4 0 1400 1,,5 

BIS<i•CHLCTHOXl~THAN 3'281 <2ff 0 NA (570 <1600 NA <62000 <17~00 <1 ff 00 <1100 0100 
SO,UG/KG•O 

81S(2•CHL1SOPR>CTHCR :.H286 (2ff 0 NA <570 (1600 NA (62000 <17 009. <lH'O <110 0 <:SlOO 
S0,UG/KG•O 

HITROBCNZCNC,SED<UG/ 34450 (48 IU. <130 (350 NA <13000 <3700 (300 (250 (660 
KG•OR 'I'> 

1,2-0IPH'HTORAZ.,S[D 34:H9 <21 NA (52 <lff 0 NA (5ff0 0 <15 DO (130 <1T (280 
lJ_G_/KG•OR T 

N-NITROSODIMCTHTLAH, 34 411 l <230 NA (570 (1600 NA <511D l)O <17000 <HOO <110 0 < 30 0 0 
SO,UG/KG·D 

N·NITROSOO·N•PROP,SD 34431 (2'10 NA <570 <16D0 NA <62000 <17000 <HOO <1100 < 310 0 
UG/K6•0RT 

1,2,4-TRICHL•BENZ[N[ :.H554 <70 NA <180 (500 NA <19000 <5300 <HO o~o 091 
L.. S0,UG/KG-0 
I HCXACHLBUTADIEN[,S(D 39705 (140 NA <370 (~50 NA 06000 .(10000 (850 (680 <1901 

..._, UG/KS•ORY 
NAPHTHALCNE,S(O(UG/ H'l'l5 (l<J NA 120 <12 D NA 8700000 1700000 < 110 (84 ( 24 0 

KG-ORY> 
,l S(U'JJ.0R ON£, St O I UG /1( G ~ .. 'I 11 <2', NA (65 < l ':10 NA <7100 <l'HO (160 <DD (351 

·ORY> 
HEXACHLCTCLOP(NT,SEO 3'1:5R':1 <110 NA <290 <760 NA (29000 (8 20 0 <660 < 530 (1~00 

UG/KG•ORY 
2·CHLNAPHTHAL[N[,SED 34';(14 0'!'- NA (IIE, <250 NA <'ilOO <250 C <210 <1H <S"O 0 

UG/KG•ORY 
lC[NAPHTHYLENE,SEO 342'i3 42 Ht. <52 <HO Nlo 2':.lt'OOOD 25 0 DD' (1:50 (97 <BO 

UG/KG·Ofl Y 
ACENAPHTHENE,SEO 3'12CR 07 NA (94 <26 0 N/. 4100000 17C00•) < 230 <1!10 (540 

UG/l<G·OP Y 

2,6•DNT,SC0CUG/KG- .34E.29 <120 N,- <.310 (117!) NA 02000 <'JDCO <750 <60il <17CO 

O'IY I 
2 ,4 •uN,. .~co 111r. 11cG- ~H-1 ~ < /\"\ Nf, < 2~ r, (61" Ni 03ti0l' (!, 30 O <53~ (430 <l 2 0 C 

OPYI 
N-~JTR0~0~lrH(UYLAP, :; .. :.,. <:~c "" <l !,r. OH NA, (]4(1r.(l I::·. o ( 0 <~2C < 2~ C <7 C 0 

~1',11r,11,r:-r-
(q5~ < 11 ~ 0 H[JiCLR~[N]~~r.sr~ :':'> 7 ~ l (DJ f( A ( ,~,. (!,qn ~• A (?'Ii\.""') (~a~ 0 <'HO 

,,r.1o<c;-rr. r 
<l 5 Go (" 1 ~ ~ 

~ -ii". r 1-'!'IL r I'" L ::: TI-' r ~ ! .. ( 3 ') (~00 NA (7!;1 c::I,::6 '°' <79:·0!; < ,~ o ob <1800 
< I" ,IJf, l"f•-r 

<:'.'H L•l"'THYL FI-' TI• Al AT~ • :',4 ~,. - ( !- 0 1111 <7J I'. 21 9 10 (7~0~ r ?.} 00 < JBQ (lH 

~ r- • 1, r. , • r. - r 



c.... 
I 

o:i 

<•ROJfCT Nll"f'rp i;,4,~4;,~ 
rifLO GR~ur: F~S(2 

·. 111 I IP 11 

PlRA"(T( 0 S: bLL <;£••r>L!"S: fll 

0 ROJ[CT IOl't ~p [~CH :>111.sc 2 
PROJ[CT 11A~AG[R: RICK roLKC~CA 
Fl(LO GROUr L~LCCR: P.,FOLKE~(R 

"ARA~CT(PS ST(IRE'T P 

TJPI( 

OICTHTL PHTHALATC, 34339 
SO,UGIKG•O 

OI-N-BUTTL PHTHALATC 59112 
SO,UG/KG-0 

BUTYL BCNePHTHALAT( 54295 
SO,UGIKG•O 

e1sc2-ETHYLHCXIPHTH, 391r.2 
SO,UG/ICC-0 

01-H•OCTTL PHTHALATC 34599 
SO,UG/KG•O 

PHCNANTHD(NC,S(O<UG/ 3446q 
KG-DRY> 

ANTHRACCNC,SCD<UG/KG 54225 
-DRY> 

FLUORANTHCNC,SCOCUG/ 54379 
KG-DRY> 

PYRCNE,SCOCUG/KG- 34472 
OP.Y> 

B(NZ1D1NC,S£0<UG/KG- 39121 
ORYl 

CHRTSCNC,SCD<UGIKG- 34523 
ORY> 

eCIIZOCA)ANTHRACCII(, 5'1529 
SO,UG/KG-0 

l,3-0ICHLBfNZ!Dlllft 34634 
50,lJG/KG-D 

~~~ZOIRlFLUORAN,S(OI 3~2!3 
UG/KG-DPTJ 

B(NZO<KIFLUORAN,SEO 3'12'5 
ll(, /KG-OP Y 

~(NZOIAJPYP[Nf,~rn 3~2~0 
11r,/1<C,-f"\DY 

I ~ r, r- •· r, 11 , ;: , ~ - C [' H· Y t' , ~. 4 ~ Or. 
~T, 11r. 1.-r. -I' 

ur,·r•.•zur,-.,.,,.\,,T11, ,., ?"~cC.? 
~!'l.r•c.1,,r-ri 

f':'f\i/J((,I•! Jr.rpy1,r• f, •~':,24 

' • , • ; • h - I C r. r; • s r- ,. r 11 (i / :. ~ ~ ~ f 
I( r.-ro V l 

SCH 
299310 

sr22 
2'1'3312 

S A11Pl( Nlll'!AUS 
sr23 sc2, ~r2s 
?.99313 299314 2~9315 

St26 
299311: 

SC27 
29'3317 

S[28 
29 '3 31 P. 

S[23 
299319 

11/30/83 11/30/R] 11/20/83 11/25/83 11/25/~3 11/24/83 11/24/83 11/27/P.3 11/27/Rl 11/20/Sl 

lo\53 1700 1045 1'115 lH0 1.145 1145 1440 14!10 1445 

59 

(15 

<32 

17000 

1500(1 

<30 

<26 

(24 

(26 

<52 

< t. ~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'II A 

"A 

,. :. 

NA 

(57 

<37 

230D0 

21000 

<73 

(65 

59 

78 

() 7D 

(65 

(65 

(65 

< l 7 o 

<! 200 

(160 

('39 

(230 

,26!10 

(540 

(210 

(1 '30 

(160 

(160 

('170 

(190 

070 

(560 

< 19 O 

N/. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'NA· 

H·A 

NA 

NA 

NA 

NA 

NA 

NA 

(6200 

<3RO 0 

(~300 

<62D D 

<38D0 

83D0000 

22D0000 

3DODDOO 

25D0D00 

(18000 

790000 

HOOOO 

(21000 

700000 

<710 0 

450000 

110oro 

<1700 

(1100 

(2300 

4500D' 

(1100 

630000 

160000 

170000 

190000 

(5000 

60000 

63D00 

(610 0 

45000 

< 1 'IO 0 

<29 or 

(87 

(190 

32'0 

(8 7 

<180 

< 16 0 

(140 

(16 0 

<320 

(5D0 

qr, 0 

(160 

0000 

(IH; 

(150 

9500 

(69 

(15D 

(110 

<11D 

< 13; 

( 26 0 

(400 

(130 

(13C 

( 18 C 

< 260 

9 I 0 

820 

781 

<200 

<HD 

(310 

010 

(910 

<7.0 D 

( 1 2 D 0 

<35 0 

050 

<70il 

0]0 



[ N V I ~ :. ,; •• r 1,, T II L ~r1rr•rr ,. [ •:r. ·1 ~•; r- PI:,,~, I 11 l I"• STATUS: Pl<[Ul'llt.lqy 

c: JI (),I: Cl ._:\J"' Fr'~ II t' lt 2 ';° 4;, '• PR:>J[CT NAl't. I R[l~CH PHASE 2 
rJ:l!i r,!' "ll I': r- p C:::: PROJECT Ml.trAGCR: llTCK FOLKE11EP 
:• ~ !'( l," ( 1 f D !, : '·LL ~1•'PLr~: £LL FIELD GROUr lf.AO(R! R.FOLKCl'.CR 

SAMPLC NUl'8ERS 
!- [ ;_ ,: Sf2l sE22 sen SC24 H25 St26 SC27 SE28 S(2l 

:>ARl.~[Tt 0 S STl'!RCT • 299.H O 2 '3 9311 2':'9312 299313 299314 2 99315 2'?931E 299317 29931F. 299319 

DlTC 11/30/83 11/30/83 11/20/83 11/25/83 
! 

11/25/83 11/24/83 11/24/83 11/27163 11/27/83 11/20/63 

TIM[ 1453 1700 J 04 5 11\ 15 141\0 1045 1H5 1'40 1,00 1 \ 'I 5 

FLUORCN[,SCDIUGIKG- 311311, <3S NA <86 <250 HA s,00000 400000 <210. <170 (500 
ORY I 

,-CHLPKYLPHCNYLETHCR 3'6'1\ <91 NA <23!! <6,o NA <2,000 (690 0 (570 (1\50 (1300 
SO ,UG/KG-0 

P-CHLOR-K-CR[SOL,S[O ~"55 NA HA <200 <560 NA <21000 <610 C HA NA HA 
UG/l(G-DRY 

2-CHLOROPH(NOL,SCD, 3458 9 NA NA (150 (I\ 0 0 NA <15000 ("1200 HA NA /,/A 

UG/IC G-OR Y 
2,4-0ICHL•PHENOL,SCD 3461!4 NA 10 <210 (591) NA <22000 (6100 Nl HA NA 

UG/KG-ORY 
2,4-0JMCT'PHCNOL,SED 34609 NA II A <160 <450 NA 83000 ('18 0 0 NA HA ,u 

UG/KG-ORY 
2,4-DINIT•PHCNOL,SCD 311619 HA NA (170 (1171) NA (18000 <SOOD NA NA HA 

UG/KG-ORY 
'--' 4,6-0INIT•CRESOL,SEO 3'1660 NA NA < 1\90 <1400 NA (50000 (14 000 NA NA HA 
I 

. UGII< G-OR Y 

'° 2-NITROPH[NOL,SEO<UG :.H5'H NA IJA <2q0 (7f,I) NA <29000 (820 C, NA NA •u 
/KG-ORY> 

4-NITROP~f.NOL,S[OCUG 34649 ~IA NA (390 <1100 NA ('10000 (12000 NA NA HA 
11(6;.,0PY > 

P(NTACHLPHCNOL,SCO 39061 NA NA < 550 <1501) NA 740000 29 0 0 0 NA Nl ~A 
UG/KG-ORY 

PH(NOL,S[O!UG/KG- ~•&95 "IA 10 (130 (~71) HA l 7 00 DD 55000 NA HA HA 
ORY> 

2.4,~-TRICHLPHNL,$[0 3H,::!' NA NA <2qo <7~0 NA <2.1000 <7'a'O C NA NA HA 

UGIKG-ORY 
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APPENDIX K 

Chemical Results--Soils 



ENVlRONHfNTAL SCl[NC£ t ENGINEERING 08131/83 FIELD GROUP FRSSl STATUS IS FINAL 

PPCJECT NUl'IBEP 83Rlll210 PROJECT NAl'IE FRENCH LTD HAZWASTE 
SlH"L[S: srn1~ -- - --p ARA~ElERS: PPSEO -

PROJECT IUNAGER D-vr. 1417.ELL FJELD GROUP LEADER RICKFOLKE"ER 

SAMPLE NUHl\EIIS 
S!IOl S004 S005 SOCf. Sll06D 

PARAll(T[llS STCR(T e 231l009 230012 230013 23DOH 230015 

our. 41141113 4/H/83 4/14/83 4 /1611!3 4116183 

TIME 12;'5 930 1415 1500 1500 

BHC,GCLINDANE>~EO '59783" (180 < 1110 <lllC < 18 0 (180 
\JG/KG-ORY 

B~C,D,SEDCUG/KG-DRY> 34262 (296 <296 (296 (296 (296 

HEPTACHLOR,SEDCUG/KG ~9413 <210 <210 <21C <210 <210 
-- -DRY> 

ALDRJN,SEDCUG/KG- 39333 (215 <215 <215 < 215 (215 
DRY> 

HCPTACHLOR EPO.,SEO 391123 (390 (390 <390 0!10 <390 
~ UG/KG-ORY 
I CNDOSULFANtA,SEDrUG/ 3436'1 <520 (520 (520 (520 <520 .... 

KG-DRY> 
DIELDRIN,S[O<UG/KG- 39383 <SAO (580 (580. <SAO:· <580 

ORY> 
DDE,PP•,SED (UGIKG- 39321 (610 <610 (610 <610 (610 

ORY> 
ENDRlN,SEDIUG/KG- 39393 <i5oo (150D (1500 <1500 < 15 00 

ORY> 
ENOOSULFAN,B,SEOCUG/ 34359 (730 (730 <730 (73')- (730 

KJ;-l)PY> 
DDD,PP•,SEDCUGIKG~ 39311 (730 <73D <73C (730" (730 

DRY> 
DDT ,PP' ,SEDWG/KG- 39301 <17D0 <170D <1700 (1700 <1700 

DRY> 
CHLORDANE,SEO<UG/KG- 39351 <5700 <5700 (5700 (5700" <5700 

DRYI 
TOXAPHENE,SED<UG/KG- 39403 (190(!0 <1900D <19000 <1,000 < l c:i OIJ 0 

011 Y) 
PCBS,SEOIUr-lKG-ORY) 39519 209000 237000 (9550 <9550 (9550 

[NOOSULFAN SULF,SCD, 3'1:'15ti <24'00 (2-\00 (240(! -'<2400 (24' o.o 
Ur./KG-DRY 

E'NDRIN ~LO., SE:IHUG/ 34 ~619 (:5750· <3750 <3750 0750 <375 a 
ll'G-ORY) 



ENVl~UNM[NTAL SCl(NCf , ENG!NEEPlNr. 

POnJtCT NUHB(R e380121~ 
C:AMr>trs: ,PAP'f 
~ROJCCT MA~AGEP o,vr H17£Ll 

~~(11 
PAIU'l(Tti!S STORET • 23(1009 

OATE ~/111/1!3 

TI Jolf. 1245 

ARS~NIC,SEO I l'IG/KG- 1003 2., 
OP YJ 

B(RYLLTUM,SEOr~GIKG- 1 013 o.s 
ORY> 

CADNIUl'l,S(O CHG/KG- 1028 Do!t 
OPYl 

CHROIIIJUH,SED 11'1;/KG- 1029 220 
QPYJ 

COPPER,S(OIHG/kr,- 1D43 96 
ORY) 

HERCURY,SEO<MG/KG- 71921 1.56 
ORY) 

,.ICKEL,Sto CMG/KG• 1068 12 
O!IY> 

LEAD,SED P!G/ KCi-OR Y J 1052 136 

SELE'IIUM,SED Cl'IG/KG- 1148 0.1 
OHi 

SILVER,SED CMG/KG- l 078 0.1 
O!'IY) 

THALLIUH,SEO<HG/~G- J II 118l' <11! ■ 7 
QOY) 

ZINC,SEO Cl'G/KG-OPY> l 093 122 

ANTJHONY,SED C,.G/KG- 10,S <37 
(l'!Y) 

FlELO GROUP FRSS1 STATUS 1S FlNAL 

PROJECT NAH~ FRENCH LTD HAZWAST( 
PARA~(TERS: St06 
FIELD GROUP LEADER RlCKFOLK(HtR 

SAl'IPL( NUHBERS 



X 
I 

w 

ENVIRON,.EHTAL SCIENCE & 'ENGI°NtERING 

PROJECT NUMBEP 83801210 
SAl'IPLES: SED'J 
PROJECT HANAGEQ DAVE Ml1ELL 

s001 
230009 

S002 
23'JC1D 

'J8/31/P.3 

S003 
230011 

FIELD GROUP FRSSl STATUS IS FINAL 

PROJtCT NAME FRENCH LTD HAZWASTE 
PARAHET(RS: StDl 
FIELD GROUP LEADER RlCKFOLKEHEP 

SAl'IPLE: NUl'IBERS 
S004 S005 S006 
230012 23001~ 230014 

S:1060 
231! 015 STORET • 

OATE 4/14/83 4/16/83 4/7/83 4/14/83 '1/14/83 4/16/83 4/16/83 

TIME 

S~LIDS CX VET VT> 70318 
_'1::1-,-

C ARBDN, TO C, S( D ( G/k G- 687 
~ ·_ ._ . "ORY, 

·ro~tSED(U&/KG-DIIYJ '1'1263 

PH(NOLS,SEDCUG/KG• 32731 
. ·--- DIIY> 

TOE,SEDCH&/KG~VET>- ~~991il 
·~::.. ,,, . ·.... :.:i. -· , ... ,. -~-~-

1245 1615 11115 ,30 1H5 1500 1500 

330000 

NA 

33700.0 

45.1 

21.s 

14D000 

NA 

1230 

60000 

NA 

646 

55.6 

256000: 

NA,· 
( 

313000)_ ,, 

47.1 

17200 

NA 

421 

30.0 

19.2 

82700 

HA 

18.1 

85'10D 

NA 



I ••• 

ENVIRONMENTAL SCIENCC & [~G!NEERING 

PROJECT NU~AER 83801210 
SAMPLES: !H:D11 
PROJECT HANAGCR OAVf ~lZfll 

;, ARA"-(T(PS STC1Rf.T I 
sno1 
23!.1009 

S00~ 
230011 

08/31/83 

S004 
230012 

S 00!'> 

FIELD GROUP FRSSl STATUS 1S FINAL 

PROJECT NAME FRENCH LTD HAZWASTE 
PARAMETERS: FRSl 
FltLO GROUP LtAOER RlCKFOLKEHER 

SAMPLE N:Jl18EltS 

230013 

DA Tf. 

TIME 1245 1145 930 1415 

l,4•0ICHLB~NZf.Nf.,SEO 34~7q 
UG/KG·DRY 

1,2•01CHLBENZENE,SEO ~453~ 
UG/KG-OIIY 

HEXACHL'ETHANE,SEO ~43~9 
UG/l<G-ORY 

BISC2-CHLETHYLJETHER 34276 
SD,UG/KG-0 

BISC2-CHLETHOX)"THAN 34281 
S0,UG/KG-0 

8ISC2-CHLJSOPRJETHER 342~6 
SO,UG/KG-0 

1,2-DIPH•HYORAZ.,SEO 34349 
UG/KG-DRY 

N-NlTROSOOl~ETHYLAH, 34441 
SD,IIG/KG•O 

N-HITROSOO-N-PROP,SO 34431 
UG/KG-DRY 

1,2,4-TRICHL'RENZENE 34554 
S0,UG/KG-0 

HEXACHLBUTAOIENE,SED 3970~ 
Ut:/KG-ORY 

NAPHTHALENE,SEO<UG/ 34445 
KG-ORY) 

ISOPHORONE,SEOIUG/KG 34411 
-ORY> 

~EXACHLCYCLOPENT,SEO 343pq 
UG/KG-ORY 

2-CHLNAPHTHALENE,SEO 34~8q 
IIG/KG-OAY 

ACENAPHTHYLENE,SCO 3420~ 
IJ('; /1< G-OR Y 

AC[NAPHTHCNE,SED ~4~0P 
llt:/11:G-[lPY 

2,6-QNT,5[011JG/YG- 3462' 
OPYl 

2,4-0NT,SEDIU~/l<G- 34bl4 
!':'FYI 

~-NITRDSnCl!P~[NYLJ~, 3443& 
<;[.", l'G/J<r.-r. 

<111000 

(20000 

<36000 

(18000 

('34000 

(94000 

(7300 

<81000 

(27000 

<50000 

(9400 

< 13 0 l" t; 

3701')0 

qqooo 

02000 

<1'31Hl0 

<230 

<2&0 

<450 

<230 

<1100 

<1100 

(93 

(1100 

<1100 

<330 

(640 

(R(I 

(120 

<510 

<16 0 

(93 

<180 

(57(! 

(400 

<20000 

<23000 

<40000 

(20000 

<9401!0 

(94000 

(8200 

<90000 

(94000 

<30000 

<56000 

481)000 

<11000 

(45000 

<14000 

2800D0 

6aooo 

<50000 

<35000 

<'21000 

(260 

ORD 

<510 

<260 

<1200 

<1200 

<110 

(1200 

(90 

(560 

<20 n 

<110 

<200 

< 65 0 

<zao 



.. ---

:;,,: 
I 

V, 

- .. 
ENVlRONHr.NTAL SCIENCE ~ ENGJNt(PlNG 

PROJECT NU~Br.R- ~38G121~ 
'SAl'IPLES: 
PR~JECT ~ANAG(R CAVf MlltLL 

PAIi Af"fT Ells 

OAT( 

STORrT ll 

T J !"f 

HEXACLRBENZENE,SEO 
UG/KG-OR Y 

4-BRPHNL PHNL ETHER 
SO,U6/KG•O 

OlHETHYL PHTHALATE, 
SO,UG/KG•O 

DIETHYL PHTHALATE, 
SD,UG/KG•D 

OI-N-BUTYL PHT~ALATF. 
SO,UG/K6•0 

BUTYL BEN.PHTHALATE 
SO,UG/KG•D 

BISC?-ETHYLHEX)PHTH, 
SO,UG/KG-0 

OI-N-OCTYL PHTHALATE 
S0,UG/KG•O 

PHENANT~PENE,SEDCUG/ 
KG-l'RY> 

ANTHRACENE,SEDCUG/KG 
-DPY> 

FLUOIIANTHENE,SEOIUG/ 
KG-ORYJ . 

0 YREN£,SEDIUG/KG
ORY> 

BENZJDINE,SEOIUG/KG
ORY) 

CHRYSENE,StOIUr./KG
ClPYl 

RENZO(A)ANT~PACENt, 
SO,IIG/KG-n 

3,3-0JCHLefNlIOJNt, 
SO,llt:/Kf.•D 

B[MZO!BlFLUORA~,S[D! 
Uf./l<G-OPYl 

3'1639 

3'3112 

39102 

3'1599 

34379 

3'1':i2'l 

3'163'\ 
I 

BENZOCKJFLUOPAN,SED 34245 
UG/ICG-OPY 

~ENZOCAIDYRfNE,~EO 3425r 
ll':/~ r.-nP. Y 

IND[MOll,2,?•COJPYR, 34~0~ 
S0,UG /KG-D 

S001 
230009 

H14/B3 

1245 

<34000 

<:110000 

<11000 

(R41'10 

<12001) 

<R400 

19001) 

<1200(.1 

91100 0 

110000 

<31 i>OO 

<12000 

55000 

<30000 

32 '.la o· 

<12ii0(1 

<14000 

(19000 

- - -

SCl03 
230011 

4 /7/83 

1145 

(430 

(1400 

<14 0 

<110 

(71) 

< 15 0 

<110 

220 

<120 

(110 

<110 

<310 

<120 

070 

<120 

<120 

09/31/83 

S0(14 
230012 

930 

<38000 

(130001! 

<12000 

(9400 

(5900 

<13000 

<:9'400 · 

<:5 'JD 0 

360000 

16 000 

140000 

110000 

<27000 

14 00 0 

23000 

<331)00 

250il0 

<l l 00:J 

<H,OOl' 

- iaii illll aaa ~ 

·FIE:LD GROUP FRSSl STATUS rs- FlNAl 

PROJECT NAME FRENCH LTD HAZWAST( 

Fl(LD GROUP LEADER RlCKFOLKC11ER 

SAMPL[ l'IIJ11BE"S 
S OC'S 
230013 

'4/14/83 

1,is 
"j 

(4,0 
:; 

<1600 
~-

<1~0 

<120 

(80 

<f" 
<1'.°20 ,. 

175 

<1;;0 

<14 0 

<::120 

<120 

(350 

(140 

(280 

(200 

28 O 

iilii 



- .. - - .. - - .. ... Ullil 

[NV IRONM<"IIIT /IL SCI! Ncr , (~/GIN[[PJNr. 08/31/P.3 FIE:LD GROUP FRSSl STATUS IS f I NAL 

l>POJ~ CT till IA[!( P M3Pll121U PROJEtl NAM!: FRENCH LTO HAZWlSTE 
SAMF'L!:~: 
rRO,J!:Cl IUNAGEP 01ivr I" I 2ELL FIELD GROUP LE AOEA RICKFOLKEl'IER 

SAMPLC NUMBERS 
~" D 1 S!10~ Sl' ~4 soo~ 

::>AR:"~Tfl:'S C:TnRET I! :?~.:'10(19 230'Jl l 2~!1012 230('13 

OAT!: 4/14/83 417/83 4/14/83 4/14/113 

TIHf 1:?45 114 5 930 1415 

018E~ZO<A,H>ANTHPA, ~455'9 <~1000 <310 <27 OOt 350 
SO,IJG/KG-0 

RENZOCGHI>PERYLEN(, ,H524 <2t'('O(I (2!, r. <23'JOO (280 
SO,UG/Kt.-0 

2,3,7,B-TCDD,S(O<UG/ 34(,711 (17(100(; (22"10 <1'10000 < 2.5 0 0 
KG-ORY> 

FLU~RENE,SEDCUG/KG- H384 <DOOC <lfd' 130000 (200 
[ll!Y) 

4-CHLPHYLPH(NYL[THER ~464 4 040011 (4:'-(' 08000 (480 
:;,,: SD,UG/KG-D 
I P-CHLO~-M-CPESOL,SED 344!:!3 <30000 (370 03000 < 24 o· 
°' lll,IKG-OPY 

2-CHLOPOPHENOL,SfD, 34589 <210011 <270 <24 0 0 G <170 
UG/KG-DRY 

2,4-DICHL•PHENOL,SED 34604 <3100!' <390 (34000 <250. 
UG/KG-DRY 

2,4-0IHET•PHENOL,SED 34609 <23 DO(• <300 (2!,000 (190 
Ut:/KG-DR Y 

2,4-CllNIT•PHENOL,Sr.O 3461'? 01001) (3JC <27000 <200 
ur./KG-QPY 

4,F,•OINIT•CRf.SOL,SED 34(,E,0 (69000 <IIR!l <77000 <560· 
ur:/KG-DP Y 

2-NITROPHENOL,SED<UG J•S'H (4001)D <510 ('15000 <320 
/KG-[IPYJ 

4-NlTROPH[NOL,SEDfUG 346'19 <560D0 (7(10 <620CO (450 
/KG-CIPY) 

~ENTACML 0 Hf~OL,SEO ~9061 <8000'1 (1100 cs,ooa (64 :I 
ur.lKG-ORY 

::,HfNOL,SECICUG/KG- 34695 (19000 (24 0 <210GG <160 
l)PY) 

2 1 4,~-TPJC~LPH~L,SED 3462 A <39000 (49 0 <44000 02'l 
ur./KG-DPY 



X 
I 

--.J 

"l/11/PII 

l'POJ(CT ''l'l'!.lfC I ;>11~; '-cl: 
~l~La ~c~up: FP~02 
?U/.H[T[PS: I.LL ~l."'PLfS: ALL 

CR~JCCT uiyr f Pl~Ch pwss[? 
~"R:.0Jtr.T71AtU Gr P ! r.1 CK r ')LI( r:"(A 
"li:LD Gll:)UP L[AC(F<: 11,FC,lK!:!'l(P 

PARA!1(T[RS 

OAT( 

TIH( 

STOR[T 11 

TOC,S(Oll'\G/KG-ORTJ 99344 

CARBONtTOC,S[DCGIKG- 687 
ORT> 

TOX,S[OCUG/KG-ORTJ 99263 

SOLIDS IX W[T VT1 70318 

ACROLElN,S[DIUG/K~~ 3421, 
DRY> 

ACRTLONJTRILt~SCDIUG 34218 
/KG-DRY) - . 

BENlEHt,SEDIUG/KG~ 34237 
ORYJ 

8ROKOHCTHAHE:,;st"o'IUG/ 3441~ 
- icG-Dlf'rl 

BROHOOICHLOROK[THANC 34330 
.. D,UG/KG-0 

BROHOFORH,S[DCU~/KG- 34290 
. ORYJ 

CARBON TETRACHLORID[ 34299 
SOIUG/KG-0 

CHLOROB(NZ[NC,S[OCUG 34304 
/KG-DRYJ 

CHLORO(THANC,SEDIUG/ ~\314 
KG-DRY) 

2-CHL'CTHYLVINL[THCR 3,579 
S0,UG/KG-0 

CHLOROFORH,S(OIUG/ 34318 
Kr.-OP.Y) 

CHLORO~(THAMf,~[OlUt ~442\ 
/I': r.-~I> y l 

OlePOMnruLOP~MfTHANf 3q309 
Sl:l,lJt::/l<G-r. 

OlC~L'OlrLun•~FTHA~r J4~~~ 

sn,1H;11<r.-n 
l,lLIC~L'fTHA~r,~[C, 34~~9 

1_1r./1<G-PD y 
I • ? - r• I C 1· l n R (1 ( T I-' M! [ • J 4 5 3 ~ 

<; n, II r. I Y r- - D 

S(l1'7 
2'?92D0 

SD08 
299201 

SOD9 
2'?92D2 

SAMPLE: flUl'IB[P.S 
~~10 S011 
2~9203 2q92D4 

11/30/83 11/25/83 11/25/83 11/25/83 11/25183 

1730 1615 1515 1630 1645 

698 

18.3 

1900 

67.4 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IJA 

1630 

2300 

48.4 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

602 

12.3 

27,00 

4 a. 7 

(920-

(920 

(31 

<70 

<1, 

(86 

<53 

<30 

<25 

(669 

l.65 

1000 

NA 

NA 

NA 
,. 
NA 

NA 

NA 

NA 

NA 

13100 

11.5 

NA 

NA 

NA 

.NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• • • - • • , ' ~ I : J,- •-J - ,,,,.. - ~ ~ ..., 
~,,_- ;- . 



:,<:: 
I 

00 

l / 11 / ll't 
r o n J !: r. T ,.,i, ~·I!!'. D ,. , ~ " ;:: 4 2 i. 
r1rL~ G0 ~ur: rP~~~ 
P,pir[T(~s: LLL •Au~LfS: ALL 

PROJECT ,.-~·-= rRCNCH D1•1.sr :? 
PROJECT MANAr,ri;: RICK r~LK~YER 
FJELD GRour tr:ucR: P.F~LK[~[D 

DATE: 

TIME 

1,1 oiCHL'ETHENF,S[O 345n4 
UC/KG•ORY 

T•1,2•DJCHLOROETHEN£ 31549 
SD,UG/KG-0 

1,2-DICHLOROPROPANE, 31544 
SO,UG/KG•D 

ClS·l,3-DtCH"PROPENC 317~2 
SO ,I.IG/KG•D 

fTHYLBENZCNE,SEDCUG/ 31374 
KG-ORY) 

METHYLENE CHLOR,,SED 31426 
UG/KG•DRY 

1,1,2,2-TET'CH•ETHAN 31519 
SD,UG/KG•O 

TETCL 1 [THLENE,SED 34478 
UG/KG•D!IY 

1,1,l·T~JCHL'ETHAN[, 31509 
SD,UG/KG-0 

l,1,2-TRICHL 1 ETHANE, 3'514 
S0,Ul;/Kr.-o 

TRJCHLORO[THf.Nf,S[D ~44~7 
UG/K G•OP Y 

TRJCHLOPOFLI.IORO~ETH, ~4191 
so,u,;1Kc-o 

TOLU(NE,SED<UG/KG• 311g3 
OPYI 

VINYL CHLORIOE,SED ~44q5 
Ur./KG-DP Y 

T-1,3-0JCH•~ROP(Nf., ]•~~7 
~P.,lll;/Kr.-o 

u I~ I ?-Ct1Lf Tt·YL I!: T t•ri: Jll,'7!, 
c:r,11r./Y.( -r. 

AL {'il IN,• f. r I 11•./r. (i• HJJJ 
"i' y I 

l'l'(,t.,Sfllll'f"/l'G-!)C'YI 3?076 

SOOP 
299201 

sooc:i 
299202 

SDl!.' 
2'9203 

S41'1°L( ll{Ul'!BCRS 
S011 
299204 

11/30/8! 11/25/83 11/25/83 11/25/113 11/25/83 

1730 1615 1515 1630 1645 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Na 

NA 

NA 

NA 

<65 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

HA 

NA 

NA 

(56 

(50 

<31 

(27 

(84 

(53 

<23 

<21 

< I 3, 0 ""! 

< l ll, 0 

02,0 

tu 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NII 

NA 

II A 

'IA 

NA 

NA 

NA 

NA 

PO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



l'l'(\Jitl N\lllrrP l•;,r.::-: 4;:>l 
r1rLD GP~Ur: rR~C2 

:11111114 

r-i~A"!(f(i:-s: ALL <'/.""Lt!-: ALL 

PROJCCT"ULPI( FR(NCH D~AS[ c 
"ROJ(CT XANAG(R! FICK fOL~[~(P 
r1tLO C:DOUP LtAO(~: floFCLKC~(D 

PAR A~fT(RS 

OAT( 

TJMf 

STORfT II 

BHC,GILINDANt>S(D ~9783 
UG/KG-DRY 

CHLOROAN(,S(DCUG/KG- 39351 
ORY> 

DDD,PP•,S(DCUG/KG• 39311 
DRY> 

00(,PP•,sco CUG/KG- 39321 
ORY) 

OOT,PP 1 ,S(DCUG/KG• 39301 
.DRY> 

DI(LORIN,S(OCUG/KG• 39383 
ORY> 

(NOOSULFAN,A,SCO~UG/ 34364 
KG•DRYI 

(~OOSULFAN,8,S(OlUG/ 3~359 
KG•CIRYI 

CNOOSULFAN SULF,SCD, 34354 
UG/KG·ORY 

(NORIN,SCOCUGIKG• 39393 
ORY> 

HCPTACHLOR,S(OCUG/KG 39413 
-ORYI 

H(PTACHLOR [POX,SCD 39423 
UG/KG-OFIY 

TOXAPHCN(,S(OIUGIKG• !94r3 
ORYI 

(NORIN ALD.,S(OIUG/ 343~9 
KG•OPYl 

PCD-1 Ol!illJC:/KG•Ol 39514 

1.:1:-n1r11Lhrr:;r~:f,~-ro J4569 
11(; /I' r.-pp Y 

I .~-~(CHLUf~7rN[,sro 34574 
1)(,/Kr--nllY 

I ,?·Pl(l'Lf-ri•;,fN:: ,~fO 34~39 
llf,/l'f,-r, 0 1 

H [ Y 6 CH L • [TH A•• r , <: ~ [I 3 ~ J 9 9 
IIC:fl'u•fll:l 

S1107 
2':19200 

SCl09 
299202 

Sl\11' 
299203 

SAI\PL[ NUPIB(D S 
S011 
2'19204 

11/30/83 11/25/83 11125/83 11/25/83 11/25/R3 

1730 1615 1515 1630 1645 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

c91 

(PS 

C 180 

I-IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

<H. 0 

l 5 0 

H/1 

< 1 (t 

< 26 0 

(65 

<32 

<230 

(39 

(35 · 

(60 

'<.l°70 

·.:;<.72 

(23 

(180D 

NA 

NA 

<350 

<330 

<370 

(64(1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.00 

r.; A 

NA 

NA 

tfA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ru 

<2.50 

17.o 

NA 



~ 
I -0 

i.....:.:._, 

.I I I IP.II 

<>PC\Ji.CT l~l!l'!.'fP ~~•2~•1o2r 
I" I l.:LI.J r,rouF·: FP~,}:> 
f,t.S:AM(.TfDS: nt ~A"f'Lf~: t.LL 

PROJ[CT NAI'( fRCNCH DHAS[ ~ 

rROJCCT "ANAG[R: RICK S:QLK[~(R 
F l~LO r.~ouP L['AO(R: R.FvLKt.1'(11 

PAR A~CTERS 

DATE 

r1111: 

STORET • 

BIS<2;CHLETHOX>HTHAN 34281 
S0,UG/KG-0 

B1S<2•CHLISOPR>ETHER 34286 
SO,.UG/KG-0 

NITROBENZENE,S(OCUG/ 34450 
KG-ORY> 

1,2-0lPH•HYORAZ.,SED 3434q 
UG/KG-ORY 

N-HITROSOOIHETHYLAH, 34441 
~O,UG/KG-0 

N-HITROSOO-N-PROP,S0 34431 
UG/KG-ORY 

1,2,"l•TRICHL•BENZENE 34554 
~O,UGIKG-0 

HEXACHLBUTAOIENE,SEO 39705 
UGI KG-ORY 

NAPHTHALENE,SEO<UG/ 34'1'15 
KG-OP. Y> 

ISOPHORONE,SEO(UGIKG 3'1411 
-ORY) 

HEXACHLCYCLOPENT,SEO 343~9 
UGI KG-ORY 

2-CHLNAPHTHALENC,S[O 3"'584 
UGIKG-OP.Y 

AC[NAPHTHYLCNE,sro 34203 
Ur./KG•ORY 

ACCNAPHTl'[N[,SEO 34208 
ur.lKG-OPY 

2, £.-ONT ,S EOIIJG/lcr,- 34162'! 
l:P YI 

2,•-n~1,srn1u~,,,~-
rin1 

111-~IITFr•';IJ[:!I 1-4!:'~:YLttl, J~436 
sc,rrr.1-:c..-r 

H[1t[LFBrN7r~r,sFr 39701 
or,.,. r.-r·i: Y 

, - , AP tH• 1 ".., ·, L r Tt • r:,. l H.3 ? 
5 D • u r, I 1< Ci - r· 

01,0.fft<''fl f·lllttl,i Pl, J~l'I~ 

SI> , U6 / k G -r· 

S007 
:,n~2no 

SAl1PLC IIUMS[II S 
!.t'lt' Still 
2~9203 299204 

11/~0l8~ 11/25/83 11/25/83 11/25/83 ll/25IR3 

1730 1615 15)5 1630 1645 

<'ICO 

(400 

(8'5 

<390 

('100 

<130 

<260 

<32 

('16 

< 21) 0 

<!. l 

(3E, 

(E,6 

< 23 0 

< 170 

01 

( j '7 0 

<52.0 

'51 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'J A 

NA 

ro 

fl A 

ti A 

<1500 

(1500 

(330 

< 150 0, 

(480 

< 910 

<120 

(170 

<72[1 

< 23t' 

(JIIO 

< 251' 

(/I" (I 

< 35 O 

< E, 0 0 

<2000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

tlA 

NA 

NA 

NA 

NA 

N& 

NA 

Nl 

H& 

NA 

PU 

NA 

NA 

NA 

NI 

NI. 

NA 

IU 

NA 



-- -- •--- - • - - .. 
'1111/114 

''RO,lfCT N\ll'ttrP "2'2~,;_,.:; 
~l[Lfl G~nuP: FP~l"ll 
~•ARt.l'lT(flS: All ~.Al4fU:S: ALL 

PROJCCT HAvt FR(NCH PHASC 2 
PkOJCCT MA~AGCR: RICK FOLK[~CR 
FJELD CPOU~ LrADCR: R.FOLKCMC~ 

PARAl'.f.TCRS 

OAT[ 

STORET II 

DIETHYL PIITHALATC, 
SO,UG/KG•O 

OI-N-BUTYL PHTHALATt 
SO,UG/KG•O 

BUfYL BCN.PHTHALATE 
SO,UG/KG•O 

8ISC2-ETHYLHCX>~HTH, 
·n'•;. so',UG/KG-0 
oz':,;·N-OCTYL PHTH°>,U,TE. 
•·::, SO,UG/KG•O· 

PHtNANTHRCNE,StOCUG/ 
KG-ORY)\ 

ANTHRACENC,SEOCUG/KG 
•ORY) 

FLUORANTH(Nt,StOCUG/ 
KG-ORY> 

PYRENC,StO(UG/KG• 
DRY> 

BENZIOINt,SCD(UG/KG
DRY> 

CHRYSENC,SCOCUG/KG• 
ORY> 

BtNZOCA)ANTHRACCNt, 
SD,UG/KG-0 

J,J-OtCHL6ENZIDJM£, 
SD,UGIKG-0 

BCNZOC8)FLUORAN,S£D C 
UG/KG-ORYI 

BtNZOIK>FLUORAN,SED 
IJG/KG-D!' Y 

RtNZOIA)rYR(~C,sco 
t!r. /tc r,-{)P Y 

INO[IJOl:,~,:1-r.n1r.,.P, 
~n.l'r./1<<,-n 

DI n ~'I} r, I A',.,',. NT I-ill. t. 
~.r.,11r./k'.G-O 

£• C 1: l !'I"·"! I c- ER Y L ,:,~ f, 
c; 0, l'G '" G--!) 

J'IJJ9 

39112 

34295 

39102 

3':1121 

' J425 0 

c,?,~,1•-'C('r,5[DIVGI J-£,78 
KG-Or;;.Y) 

S007 
2':19200 

S 008 
299201 

~009 
299202 

SUIPLC N:Jt1l\l:!lS 
$1'11i S011 
29,203 29920'1 

11/30/83 11125/83 11/25/83 11/25/83 11/25/83 

1730 1615 1515 1630 16'15 

(26 

(55 

2200 

5600 

<51-

<'IE, 

<'11 

<H 

<120 

(140 

( f,f, 

('} 1 

< 12 D 

< 'lS 

(110 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

•·• A 

HA 

I/A 

NA 

NA 

<150 

(9S 

<210 

25000 

18 000 

(190 

<150 

<150 

<HO 

<350 

<17 0 

<17 0 

<250 

(370 

Cl l 00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

IIA 

II A 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 



~ 
I 
,-
N 

.;...;..;....,..1 

1/1 J /P6 ~TAtus: PRf.LTHJNA~Y 

t"fl('IJf.CT : 0 1'"i'fll Fc42;?4;'r 
~l(ln G~nur: rP~n2 
i Li!A"!(T(D5: Lll ~A"l·U:S: All 

DROJ(CT N£~( f~CNCH ~HASC ~ 

PkOJCCT MANAC(k: RICK FOLK[~CR 
FlClO GDOU~ Lf£C(R: R.FOLKCM(r 

:, AP A'lfTCP.S 

DH( 

TIN( 

ST"RCT ~ 

FlUOR(NC,SCOIUGIKG- ~4384· 
ORYJ 

4-CHlPHYlPHCNYlCTH(R ~4644 
SO,UG/KG•D 

P-CHlOP-H-CRESOl,SED 34455 
U!i/KG•ORY 

2-CHlOROPHCNOl,StO, 34589 
UG/KG-DRY 

2 1 4-DlCHl'PHENOl,SED 34604 
!JG/KG-DRY 

2 1 4-DlKET•PHENOl,SED 34609 
UG/KG•ORY 

2,4-0JNJT'PHENOl,SED 34619 
UG/KG•DPY 

4,6-DINJT•CRESOL,SED 34660 
·uG/KG•DR Y 

2-NITROPHtNOl,SCDlUG 34594 
/KG•DRYl 

4-NITROPHENOL,StD<UG 34649 
/KG•ORYJ 

PtNTACHlPHENOl,SEO 39061 
UG/KG-ORY 

PH(NOl,S(O(UG/KG• ~46q5 
ORY) 

2,4,6-TRICHlPHNL,S(D 3462q 
UG/KG•DR Y 

SO DI! 
:,,99201 

SAKPlE !'4~P18CIIS 
SOJO S011 
299203 2992C~ 

11/30/83 11125/~~ 11/25/83 11/25/83 11/25/8~ 

1730 1615 1515 1630 1645 

<61 

< 170 

NA 

,a 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ti A 

NA 

tlA 

NA 

NA 

NA 

NA 

NA 

PU 

ti A 

<23D 

(600 

(390 

(560 

<'11D 

(H(I. 

(130D 

(720 

<11D0 

<15D0 

<350 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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APPENDIX L 

Chemical Results--Fish Tissue 
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ENV1RONl'4ENT AL SCIENCE & ENGINEERING n9112,a3 P,;I ELD GROUP FRF-1 STATUS IS FINAL 

---- ----- PROJECT NUNBER !13tl01210 -- -P-KOJt-C-T- HUIE FR(NCH --1.f-O-H-A.Z--\I-ASTE-- -- - . 

SAMPL(S: ALL PARA'IETERS: ALL 
PROJECT NANAGER DAVE MIZELL FJELD GROUP LEADER RICK FOLKEPIER 

SAPIPLE: NUflBEU 
B101 8102 Bl'l3 

?ARA'IETERS STf\RE'T • 230100 230101 230102 

DATE 4/14/83 '1/14/83 Hl.1\/83 

Tl'IE 1500 1500 1500 

HtPTACHLOR,TJSSCUG/ 39414 <1 <1 (1 
K G-IICT > 

ALORtN,TJSSCUG/KG- ~9334 (1 (1 (1 
\ffT) 

HtPTACHLOR,tPOX.TISS 39424 <1 (1 <1 
UGIKG-lltT 

~NDOSULFAN,A,TISS 99359 (1 <1 (1 
UG/KG-\IE:T 

DitLDRIN,TISSCUG/KG- 39387 <l <l <1 
IIET) 

r4 
ENDRIN,TISSCUG/KG- 39397 <2 <2 <1 

I WET> 
,- [NDOSULFAN,B,TISS 99360 (1 (1 <l 

UG/KG-WET 
DDT,PP•,TISCU6/KG- 39317 0 <3 <3 

WET> 
CHLORDANE,TJSSCUG/KG 39349 <28 <28 (28 

-WET 
TOXAPHENt,TJSSCUG/KG 3q'I 07 ('l'I ('14 (44 

-IIE:T) 
PCBS,TOTAL,TJSSIUG/ 39!'i20 1_8 194 41 

KG-\l[T) 
THALLIUM,TJSS IUGIG- 1073 (f, .62 (6.33 (6.37 

\IET> 
CHROHIUH,TISSIUG/G- 71939 <O .1 0 < ~ • 09 (0.10 

\IET> 
ARSENIC,TISS WGIG- 1004 (0. 9 3 <0.89 <0.89 

\JfT) 
CA~HJUM,TISSCU~/G- 719'-0 <O o l :I (0.13 <0.13 

ii': T) 
COPP[R,TJSSIUGIG- 71937 0.93 1.,0 '!. 92 

WET> 
'IICKEL,TJSS IUGtr,- 1 OE,9 ( 0. 'I I) <0.38 <0.38 

IIET > 
SELCNJUM,TlSS CUG/G- l l '19 (1.59 (1.52 <1 .53 

1,/(T) 

4NTJMONY,TISS (UG/G- 10?9 (1.19 <1.14 <1. 15 
WET> 

BCRYLLIU~,TJSSIUG/G- 3'1252 (0.199 (0.190 <0-191 



ENVIRONMENTAL SCIENCE & ENGJNFERING ')9/12/83 FIELD GROUP FRF-1 STATUS IS FINAL 

PROJECT NUHBf:11 '13l'Rl210 PROJECT NA11E FRENCH LTD HAZI/ASTE 
SAl1PLES: 
PROJECT MANA!iER DAVE PII1ELL FIELD GROUP LEADER RICK FOLKEH[R 

- ----
SAHPLE NUHB[II S 

8101 8102 8103 
PARA11ETEIIS STORET • 23~100 230101 230102 

DATE 4/14/83 4 /14/83 '1/14/83 

TIHE 1500 1500 1500 

HERCURY,TISS CUG/G- 719~0 0.11 0.08 D.09 
VET> 

LEAD,TJSS CUG/G-llET I 71936 <0.17 <0.16 <0.16 

SILVER,TISS IUG/G- 34474 (0.03 <0.03 <0.03 
WET> 

ZINC,TISS IUG/G-WET I 71q~8 6.03 4.94 12.1 

t"" BHC,D, TISS CUG/KG- 81(121 <1 (1 (1 I 
N VET> 

BHC,A,TISS IUG/KG- 81819 <1 (1 <l 
VET> 

BHC,GCLJNOANE>TISS 39784 <1 (1 <1 
UG/KG-VET 

ENDOSULFAN SULF• 99117 (1.00 (1.00 (5.00 
UG/KG-llET 

ENDRIN ALOEHYDE,TISS 99118 (1.00 (1.00 <S.00 
UG/KG-llET 

BHC,B,TISS CUG/KG- 131820 <l <I <l 
\l[TJ 

00D,PF,.,TISS CUG/KG- 8186 0 <l (1 (1 
\l[T) 

OOE,PP•,TISS CUC:/KG- 81~61 <I (1 (1 
VET> 



-- --
CNVIROlll'CNPL SCl(NC.C !. [t~r.JNHRINC. 

?!'IOJ~CT ~!ll"Pl'.P 112'i~2'12C 
~IrLO GP~UP: FPF? 
PARAY.(T[FS: ALL f.A~'t'L[~: ALL 

F T!/4 
PARAlitTERS STCIRE'T I 299100 

DATE· 11/27/8~ 

T 11\C 1030 

COPPCR,TJSSCUG/G~ 71937 0.28 
\/ET l 

l'IElfCURY, p S~ (U6:!.G.- 71930 <0-~2 
VETJ 

Z JNC,TISS CUG/G-\IETJ 71938 3.56 

P-CBS,TDTA~.,ii·ss)}J6/. _ 3952_~: 22 
9 ~ EH ·. 

01/11/1\6 

F'TOS FT06 
29910] 299102 

11/27/83 11/27/83 

103 0 1130 

0.15 o.se 

<0.21 <0.21 

6.70 6002 

106 68 

PROJ(CT NAH[ F~(NCH PHAS( ~ 
PROJCCT NA~AG[K: PICK FOLKt~(R 
Fl(LO GPOUP Lf.AOCR: RoFOLKCY.ER 

SANPLC. N!.INBEIIS 
FT07 FT08 FTC9 
299103 299104 2991D5 

11/27/83 ·11/27/83 11/27/83 

1.13 0 

Dol5 

<0.25 

392 

0.17 

<0.23 

5.35 

180 

1330 

0.11 

<0.2 2 

6.71 

102 



REL 


	barcode: *90044628*
	barcodetext: 90044628


